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Abstract

THE EFFECTS OF SLEEP PROBLEMS AND DEPRESSION ON ALCOHOL-RELATED
NEGATIVE CONSEQUENCES AMONG COLLEGE STUDENTS
By Amanda Wattenmaker McGann, Ph.D., MPH

A dissertation submitted in partial fulfillment of the requirements for the degree of
Doctor of Philosophy at Virginia Commonwealth University
Virginia Commonwealth University, 2013
Director: James H. McMillan, Ph.D., Professor
Foundations of Education, School of Education

Previous literature provides an overview of the multiple relationships between alcohol
use, protective behavioral strategies (PBS), alcohol-related negative consequences, depression,
and sleep problems among college students, as well as differences by individual level
characteristics, such as age, gender, and race/ethnicity. Several studies have found that specific
demographic groups of students are more likely to reach a higher blood alcohol content (BAC)
when “partying” or socializing (Turner, Bauerle, & Shu, 2004; Crotty, 2011). A variety of
studies have also confirmed the positive relationship between high blood alcohol content and
experiencing alcohol-related negative consequences (Turner, et al., 2004; Martens, Taylor,
Damann, Page, Mowry, & Cimini, 2004; Borden, Martens, McBride, Sheline, Bloch, & Dude,
2011; Crotty, 2011). Additional studies have explored the role that protective behaviors play in
the alcohol consumption-negative consequences relationship (Martens et al., 2004; Borden et al.,
2011; Haines, Barker, & Rice, 2006; Martens, Martin, Littlefield, Murphy, & Cimini, 2011).
These studies conclude that the frequency of protective behavior use and the number of these
behaviors that are used when consuming alcohol are associated with the likelihood of a student
vi

experiencing negative consequences. Specifically, the negative relationship between protective
behavior use and likelihood of experiencing negative consequences as a result of binge drinking
is stronger for students who rarely use protective behaviors (Martens et al., 2004).
Recent studies have also explored the role that depressive symptoms play in a model with
alcohol use and alcohol-related negative consequences. The prevalence of college students who
were diagnosed with depression in the last school year presents a great need to study its
relationship with these constructs. Students with poor mental health or depression are also more
likely to experience alcohol-related negative consequences (Weitzman, 2004), and there is a
direct association between depressive symptoms and negative consequences, but not necessarily
between alcohol use and depressive symptoms (Vickers, Patten, Bronars, Lane, Stevens,
Croghan, Schroeder, & Clark, 2004). One study also suggests that protective behaviors partially
mediate the relationship between depressive symptoms and negative consequences (Martens,
Martin, Hatchett, Fowler, Fleming, Karakashian, & Cimini, 2008). Further, students with
depressive symptoms who use protective behaviors drink less and experience fewer negative
consequences, as compared to students without depressive symptoms who use protective
behaviors (LaBrie, Kenney, Lac, Garcia, & Ferraiolo, 2009).
Sleeping problems play an important role in the relationship between alcohol consumption
and alcohol-related negative consequences. Poorer global sleep quality is associated with
alcohol-related negative consequences after controlling for alcohol use. Further, among heavier
drinkers, those with poorer sleep quality experienced greater levels of negative consequences
than those who had better sleep quality (Kenney, LaBrie, Hummer, & Pham, 2012).
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The purpose of this study was to examine the relationships between alcohol use measured by
estimated Blood Alcohol Content (eBAC), PBS, depression, and sleep problems, as they explain
the variance of alcohol-related negative consequences using the spring 2009 national aggregate
data set of the American College Health Association National College Health Assessment
(ACHA-NCHA). This dataset was comprised of a random sample of undergraduate and
graduate students from 117 U.S. colleges and universities (n=53,850). Reliability analyses,
confirmatory factor analysis (CFA) and structural equation modeling (SEM) were used for model
specification and evaluation. Model fit indices for the current study indicate that the model and
the data in this study are a good fit, demonstrated by RMSEA= .044, 90% CI (.044, .044) and
SRMR= .066. Findings suggest that an additive effect of eBAC, PBS, depression, sleep
problems, and certain demographics explain 39% of the variance in alcohol-related negative
consequences and greatly impact the amount of harm that college students may experience as a
result of their alcohol use. Results from the current study may assist clinicians and health
educators who want to improve the probability that they will be able help reduce negative
consequences among college students when they drink alcohol. These staff may engage students
in a conversation about risk reduction (e.g. one on one consults, campus-wide media campaign)
and also provide support for conducting brief screenings about alcohol so that clinicians may be
more effective in helping students to reduce alcohol-related negative consequences. The results
from this study may also assist researchers in finding more relationships that account for some of
the unexplained variance in this study. Interpreting these predictive relationships are important to
the way that students are screened for alcohol problems on college campuses, as well as
decisions that college students make about alcohol in the greater context of healthy lifestyle
decisions. Future research could include repeating the analysis with each race/ethnicity separated
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out instead of as a dichotomous variable (white/non-white), conducting a similar analysis with
each negative consequence instead of as a scale, developing a more complete sleep problems
scale within the ACHA-NCHA with improved reliability, and a further investigation into the
positive correlation between sleep problems and depression in order to explore other variables
that mediate the relationship between depression and sleep problems among college students.
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CHAPTER 1
Background for the Study
Negative consequences that result from excessive alcohol consumption remain a problem
on college and university campuses and continue to be a complex issue to address. According to
the National Institute for Alcohol Abuse and Alcoholism (NIAAA, 2012), approximately four
out of five college students drink alcohol, and half of all college students drink excessively.
Excessive drinking, or “binge” drinking, has long been an issue that college and university
administrators have attempted to ameliorate through educational interventions.
National aggregate data trends collected using the American College Health Association
National College Health Assessment (ACHA-NCHA) demonstrate that students who attend
colleges and universities across the United States exhibit consistent behaviors from year to year
related to several health topics, including alcohol consumption and subsequent negative
consequences, depressive affect, and sleep patterns.
Among studies conducted using the ACHA-NCHA to explore alcohol use and related
consequences among college students, Crotty (2011) conducted a study that showed a strong
positive association between alcohol use and health-risk consequences. These findings serve as a
robust foundation for the current investigation and will be explained in greater depth in Chapter
2. Additional studies support the association between “binge” drinking and negative
consequences, such as unprotected sex (Huang, Jacobs, & Derevensky, 2010; Ingersoll,
Ceperich, Nettleman, & Johnson, 2008; Scott-Sheldon, Carey, & Carey, 2010; Weitzman &
Nelson, 2004), alcohol poisoning (Fleming, 2002), alcohol-facilitated rape (Hingson, Heeren,
Winter, & Wechsler, 2005; Howard, Griffin, & Boekeloo, 2008; McCauley, Ruggiero, Resnick,
Conoscenti, & Kilpatrick, 2009), academic problems (Boyd, McCabe, & D'Arcy, 2004;
Sheffield, Darkes, Del Boca, & Goldman, 2005), suicidal ideation (Arria, O’Grady, Caldeira,
Vincent, Wilcox, & Wish, 2009; Bostwick, McCabe, Horn, Hughes, Johnson, & Valles, 2007;

Gonzalez, Bradizza, & Collins, 2009; Gonzalez, Collins & Bradizza, 2009; Lamis, Malone,
Langhinrichsen-Rohling, & Ellis, 2010; Schaffer, Jeglic, & Stanley, 2008; Stephenson, PenaShaff, & Quirk, 2006), alcohol-impaired driving (Crotty, 2009; Fromme, Wetherill, & Neal,
2010; Hingson et al., 2005; Wechsler, Lee, Nelson, & Lee, 2003), aggression (Kypri, Paschall,
Langley, Baxter, Cashell-Smith, & Bourdeau, 2009), alcohol dependence/abuse (Jennison, 2004)
and unintentional injuries (Hingson et al., 2005; NIAAA, 2012).
Overview of the Study
The current study will examine the effects of depressive symptoms and sleep problems
on alcohol-related negative consequences in college students when these relationships are
examined in a model that includes blood alcohol content (BAC) and protective behavioral
strategies (PBS). Demographic characteristics (e.g. age, gender, ethnicity) will also be
considered when making predictions. Previous studies conducted on these topics were done from
a psychology perspective. The current study will contribute to the literature pertaining to the
factors that predict alcohol-related negative consequences, using a harm reduction perspective to
address the problem of alcohol-related harm on college campuses. The spring 2009 ACHANCHA national reference group data set will be used for secondary analysis to determine these
effects using structural equation modeling to simultaneously look for predictive relationships.
Brief Overview of the Literature
A review of literature concerning college students’ alcohol use, alcohol-related negative
consequences, depression, and sleep problems has yielded some key findings. Three studies in
particular are outlined below in detail because of the salient implications for the current
investigation.

2

Alcohol use and negative consequences. Alcohol use is commonly measured using
estimated Blood Alcohol Content (eBAC), which is a measure that accounts for biological sex,
weight, number of hours in which the individual consumed alcohol, and number of drinks
consumed. Negative health consequences are often the outcome among high-risk, college-aged
drinkers, particularly among those individuals who have little to no experience with consumption
limits. Negative consequences related to alcohol consumption vary in degree of severity and may
include passing out, forgetting the evening’s events, getting into an argument, participating in
unprotected sexual activity, etc. A strong positive association exists between alcohol use and
alcohol-related negative consequences (Turner, Bauerle, & Shu, 2004).
Protective behavioral strategies (PBS) are behaviors that alcohol consumers may employ in
order to reduce their risk of alcohol-related harm. Martens, Taylor, Damann, Page, Mowry, &
Cimini (2004) collected data using the ACHA-NCHA instrument and found that the less frequent
use of PBS was associated with experiencing more negative alcohol-related consequences. For
example, a student who alternated alcohol with a non-alcoholic beverage was less likely to
experience an alcohol-related consequence. A volume of literature supports this research; the
more frequently PBS are used, the less likely students are to experience alcohol-related negative
consequences (Lewis, Rees, Logan, Kaysen & Kilmer, 2010; Borden, Martens, McBride,
Sheline, Bloch, & Dude, 2011; Haines, Barker, & Rice, 2006; Martens, Martin, Littlefield,
Murphy, & Cimini, 2011).
Findings also indicated that the number of PBS and specific PBS were more strongly
correlated than other PBS with a reduction in alcohol-related harm (Haines et al., 2006). The
strategies that involved avoiding drinking games, pacing drinks to one or fewer per hour, and
keeping track of the number of drinks were the most strongly correlated to harm reduction.
3

Strategies such as staying with the same group of friends, and sticking to one kind of alcohol
were correlated, but not as strongly as the three mentioned by Haines and colleagues.
Mallett, Varvil-Weld, Turrisi and Read (2011) conducted a study of first-year students at a
large university in order to examine the variance between personal experience of the
consequences of drinking, and to study the relationship between attitudes and norms surrounding
willingness to experience specific consequences. Results indicated that willingness to take risks
in order to experience consequences accounted for a significant amount of variance across
different drinking outcomes, even after controlling for drinking.
Depression in college students, related to alcohol use. Depression can be operationalized
by depressive symptom items on a scale in addition to items addressing the diagnosis of
depression. Depressive symptoms are directly associated with alcohol-related negative
consequences, but not with alcohol use (Martens, Martin, Hatchett, Fowler, Fleming,
Karakashian, & Cimini, 2008). The same study also concluded that the use of PBS partially
mediates the relationship between depressive symptoms and alcohol related negative
consequences. In a different study, Eshbaugh (2008) found that students who reported more
depressive symptoms were more likely to report their drinking as being problematic than
students who reported less depressive symptoms.
Sleep problems in college students, related to alcohol use. Kenney, LaBrie, Hummer and
Pham (2012) explored the relationship between global sleep quality, alcohol use and alcoholrelated negative consequences among first- and second-year college students. Results showed
that poorer global sleep quality was associated with heavier drinking and alcohol-related
negative consequences. Females (64%) reported poorer sleep function than male peers (40%).
Among heavier drinking students, those with poorer sleep quality experienced significantly
greater levels of alcohol-related negative consequences than students with better sleep quality.
4

Sleeping problems increased the risk of experiencing negative consequences beyond the risk
presented by heavy episodic drinking. The authors stated that additional research is needed to
assess factors that may moderate or mediate the association between global sleep quality and
alcohol-related negative consequences.
Sleep loss and alcohol consumption play a particularly detrimental role for college students.
Singleton and Wolfson (2009) conducted a study that examined the relationships between
alcohol consumption, sleep patterns, and academic performance. Findings from the survey
indicated that the amount of alcohol consumed was a significant predictor of each sleep pattern:
students who drank more had less nighttime sleep, had later sleep schedules, got more sleep on
weekends compared with weekdays, and had greater delays between weekday and weekend
bedtimes. Being a male and sleeping late were significant predictors of sleepiness.
Gender and race differences and negative consequences. LaBrie, Lac, Kenney and Mirza
(2011) conducted a study in order to examine levels of drinking motives, PBS, and actual
drinking as a function of gender and race. Results suggested that drinking motives were
negatively correlated with PBS use. Further, although females utilized PBS more than males,
males drank more per sitting, more often, and over longer periods of time than females.
Seo and Li (2009) investigated college-level contextual factors on students’ binge drinking to
examine whether they predict students’ binge drinking behavior beyond the student-level
characteristics and found all student-level characteristics to be significant.
Rationale for the Study
A review of literature on college students examining relationships between alcohol use,
alcohol-related negative consequences, depression, and sleep problems suggests that there are
strong relationships between two or more of these constructs. These studies are among the first to
examine these relationships. In some of these studies, mediation models have indicated goodness
5

of fit. Based on my review of the literature, there have not been any published studies that
simultaneously examine the relationships between these constructs with alcohol-related negative
consequences as the outcome variable. Further, demographic variables such as gender, ethnicity,
and age have not been examined in the context of these relationships.
Purpose for the Study/Statement of the Problem
Student affairs professionals at colleges and universities continue to address numerous issues
that affect student health, safety and retention. Specifically, campus-wide committees exist at
many colleges and universities to work on solving issues related to mental health, high-risk
alcohol use, and reducing negative outcomes that students experience during their time of
matriculation. Faculty and staff in university counseling services, student health services, and
wellness departments develop workshops, meet one-on-one with students, and continually assess
students’ need for interventions and health education. The possibility that level of drinking, use
of PBS, quality of sleep and depressive symptoms each significantly affect the probability of a
student experiencing alcohol-related harm could shed light on a substantial area of prevention in
college health. As such, interventions may be tailored more effectively to reach the students with
the highest need.
Research Questions
The proposed study aims to explore relationships between alcohol use, protective behaviors,
depression, and sleep problems as they relate to alcohol-related negative consequences among
college students. As such, the following research questions will be addressed in the study:
1. Do depression and sleep problems, when included in a model with estimated blood alcohol
content, significantly improve the prediction of experiencing negative consequences of
drinking?
6

2. Does the predictive ability of the model vary by sex, age or race/ethnicity?
Design and Methods
The study design was a non-experimental, quantitative analysis of secondary data collected
using the American College Health Association-National College Health Assessment (ACHANCHA) using either a pencil-paper method or a web-based method. The national aggregate
dataset from Spring 2009 was acquired from the American College Health Assessment and
included data from 117 colleges and universities with a large number of survey participants
(n=87,105). The dataset contains student-level variables pertaining to various health and safety
issues and also includes demographic variables. Reliability analyses were conducted when
developing scales from items on the ACHA-NCHA and constructs represented in the items on
the ACHA-NCHA. Structural equation modeling (SEM) was used as the main multivariate
analysis technique in this study in order to examine complex relationships simultaneously.
Alcohol consumption was measured using estimated Blood Alcohol Content (eBAC) as an
observed variable. This variable was calculated by ACHA and included in the dataset when this
researcher received the data.
The Protective Behavioral Strategies (PBS) latent variable was measured using the items
“Over the last 12 months, when you "partied"/socialized, how often did you [list of eleven
protective behavioral strategies]?” with response choices N/A don’t drink, never, rarely,
sometimes, most of the time, always. The list of protective behavioral strategies included a)
alternate non-alcoholic with alcoholic beverages, b) avoid drinking games, c) choose not to drink
alcohol, d) determine in advance not to exceed a certain number of drinks, e) eat before and/or
during drinking, f) have a friend let you know when you have had enough, g) keep track of how
many drinks you are having, h) pace your drinks to one or fewer per hour, i) stay with the same
group of friends the entire time you are drinking, j) stick with only one kind of alcohol when
7

drinking, and k) use a designated driver. These items were similar to those published in the
Protective Behavior Strategies Survey (PBSS; Martens et al., 2011).
The Depressive Symptoms latent variable was measured using eleven items “Have you ever a)
felt things were hopeless, b) felt overwhelmed by all you had to do, c) felt exhausted (not from
physical activity), d) felt very lonely, d) felt very sad, f) felt so depressed it was difficult to
function, g) felt overwhelming anxiety, h) felt overwhelming anger, i) intentionally cut, burned,
bruised, or otherwise injured yourself, j) seriously considered suicide, k) attempted suicide?”
with response choices of never, not in last 12 months, yes in the last 2 weeks, yes in the last 30
days, yes in the last 12 months. Constructs represented by the items on the ACHA-NCHA were
compared with constructs that operationalize depression on the Diagnostic and Statistical Manual
of Mental Disorder-IV (DSM-IV), the Hamilton Depression Rating Scale (HAM-D), and the
Montgomery-Asberg Depression Rating Scale (MADRS).
The Sleep Problems latent variable was measured using two items, “In the past 7 days how
much of a problem have you had with sleepiness?” with responses of no problem at all, a little
problem, more than a little problem, a big problem, a very big problem and “In the past 7 days,
how often have you felt tired, dragged out, or sleepy during the day?” with responses of zero to
seven days. The findings of Kenney and colleagues (2012), and Wolfson and Carskadon (1998),
who extensively studied global sleep and daytime sleepiness, informed the current study.
The Alcohol-Related Negative Consequences latent variable was measured in a similar
manner using eight items “Within the last 12 months, have you experienced any of the following
[negative consequences] when drinking alcohol?” with responses N/A don’t drink, no, yes.
Negative consequences asked about were: a) did something you later regretted, b) forgot where
you were or what you did, c) got in trouble with the police, d) someone had sex with me without
my consent, e) had sex with someone without their consent, f) had unprotected sex, g) physically
8

injured self, and h) physically injured another person. These items were used in a previous study
as well (Martens et al., 2004).
Definition of Terms
Binge drinking: Four or more drinks for women and five or more drinks for men within two
hours on at least one occasion in the last year (National Institute on Alcohol Abuse and
Alcoholism).
Estimated Blood Alcohol Content (eBAC): An estimate that is calculated using weight, gender,
number of drinks consumed, and number of hours over which the alcoholic drinks were
consumed (Turner, Perkins, & Bauerle, 2008).
Depression: Depressed mood and/or loss of interest or pleasure in life activities for at least two
weeks and at least five of the following symptoms that cause clinically significant impairment in
social, work, or other important areas of functioning almost every day. Symptoms include:
depressed mood most of the day, diminished interest or pleasure in all or most activities,
significant unintentional weight loss or weight gain, insomnia or sleeping too much, agitation or
psychomotor retardation noticed by others, fatigue or loss of energy, feelings of worthlessness or
excessive guilt, diminished ability to think or concentrate or indecisiveness, recurrent thoughts of
death (American Psychological Association)
Protective behavioral strategies (PBS): PBS are behaviors that are employed to reduce negative
outcomes or harm related to alcohol use (Martens, Ferrier, Sheehy, Corbett, Anderson, &
Simmons, 2005). Examples include alternating alcohol and non-alcohol drinks, avoiding
drinking games, eating before or while drinking, etc. The literature uses PBS synonymously with
personal protective behaviors (PPB; Haines et al., 2006).
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CHAPTER 2
Method for Review of the Literature
A systematic literature search was conducted with the purpose of obtaining research
studies and other literature found in peer-reviewed journals or vetted organizational websites
pertaining to the topic. Journal articles that included research studies were filtered based on the
criteria of being published in a peer-reviewed journal, classified as an empirical study with a
sound research design, and contributing to the literature pertaining to the research questions.
A PSYCInfo search was conducted and yielded 957 results for the search terms, “college
students and alcohol and negative consequences,” of which 23 were included, and an EBSCO
search of the same search terms yielded 278 possible articles, of which six were retained.
When searching for articles on depression in PSYCInfo, 309 results were found when
searching “depression and college students and negative consequences,” of which three were
used. An EBSCO search of “social norms and college students and alcohol” yielded 36 results,
of which six were used. Last, the website of the National Social Norms Institute (NSNI) yielded
198 results from their extensive library, and nine of them were used in this review.
Theoretical Framework
Harm reduction approaches have been used in primary prevention programs that prevent
alcohol and drug use before students begin experimenting (e.g., DARE drug education program)
with adolescents in schools, secondary prevention (e.g., Brief Alcohol Screening and
Intervention for College Students) among young adults and college students, in primary care
settings, and in alcohol and drug treatment groups (Marlatt & Witkiewitz, 2002). While harm
reduction approaches encourage abstinence of alcohol consumption, they also educate students
about skills that are necessary to consume alcohol in a low-risk way and make decisions that will
allow them to avoid alcohol-related negative consequences. Baer, Marlatt, Kivlahan, Fromme,
10

Larimer and Williams (1992) conducted a study in which students were randomly assigned to
one of three groups: a small group to discuss risks of alcohol use, a self-help manual, and a onehour advice session. Instead of a traditional small-group abstinence-only class, students were
asked about their drinking in a non-confrontational way and were educated about blood alcohol
content, effects of alcohol, expectancies of drinking, and self-regulation related to drinking. All
three groups showed a decrease in their drinking rates one year after the intervention and again
two years after the intervention.
Harm reduction approaches are critical to understanding the current study. Protective
Behavioral Strategies (PBS) include many of the self-regulative skills that harm reduction
approaches introduce, with the goal of avoiding alcohol-related negative consequences (e.g.,
injuring self or others, having unprotected sex, getting in trouble with the police, forgetting what
you did or where you were). The remaining sections of this chapter will assist in making
connections, building to the current study.
Alcohol use among college students and negative consequences
College students and alcohol use. Alcohol use among college students is widespread, with
about four of five students engaging in this behavior and about half of college students who drink
alcohol doing so in an excessive or binge drinking manner (NIAAA, 2012). Alcohol-related
negative consequences range from mild to severe, and can include forgetting what you did to
seriously injuring self or others.
According to the NIAAA Fact Sheet on College Drinking (2012), students between the ages
of 18 and 24 years old experience several alcohol-related negative consequences. Approximately
11% of students suffer from unintentional injuries, more than 12% of students are assaulted by
another student who has been drinking alcohol, and more than 2% of students are victims of
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alcohol-related sexual assault or date rape. About 25% of college students reported negative
academic consequences of their drinking (i.e., missing class, falling behind, doing poorly on
exams or papers, receiving lower grades). Further, 19% have an alcohol dependence or abuse
problem, and about 1.5% of students indicate that they attempted suicide within the past year due
to alcohol or drug use.
Measuring the relationship between alcohol use and negative consequences. Turner et al.
(2004) conducted a study using the 2003 University of Virginia Health Promotion Survey with a
stratified random sample with 2,345 respondents of full-time undergraduate students at the
University of Virginia, yielding a response rate of 55%. Email addresses were obtained by the
Registrar’s Office, and the University of Virginia’s Center for Survey Research selected the
random sample. The Dillman method was followed in order to recruit participants (Dillman,
2000). This method includes sending a U.S. Mail letter with a small token of appreciation, and an
email sent three days later refers to the mailed introductory letter. Each participant was then
mailed a postcard a week later as a reminder, and a final email was sent one week after the
postcard. The web-based survey was administered during a window of February 3, 2003 through
March 3, 2003. The survey measured participants’ typical number of alcoholic drinks consumed
per week and which negative consequences out of 17 possibilities they may have experienced as
a result of their drinking eliciting multiple choice and fill-in-the blank responses. Demographic
and background questions about weight, hours of alcohol consumption and the number of drinks
consumed over that period of time the last time they partied/socialized were used to calculate an
estimated Blood Alcohol Content (eBAC). Ordinal logistic regression was used to examine the
distribution of the categorical eBAC and the odds ratios of having the higher eBAC were
calculated. Binary logistic regression was used to analyze the association between eBAC levels
and negative consequences experienced by respondents. Restricted cubic splines were also used
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to allow a nonlinear relationship with the outcome of negative consequences. In order to
differentiate subjects who experienced negative consequences from those who did not, the area
under the receiver operator characteristic (ROC) curves was assessed, with a higher ROC value
indicating a better predictor. Results from an ordinal logistic regression of eBAC levels
correlated the probability of higher eBAC with certain demographic variables. Findings indicate
that men, undergraduates younger than 21 years old, freshmen and sophomores have a
significantly greater probability of elevated eBAC levels than others. Asian Americans and
African Americans had a lower probably of an elevated eBAC and members of fraternities or
sororities had a significantly higher probability than others in the sample. Results of the logistic
regression suggest a significant linear trend between the eBAC categories and the probability of
experiencing negative consequences. In other words, the likelihood of reporting a negative
consequence increased with an increase of eBAC. Relationships between eBAC categories and
negative consequences were curvilinear for eBAC between 0 and .10 while other relationships
were directly associated. A dose-dependent relationship existed between the odds of
experiencing a negative consequence related to alcohol and eBAC. The greatest odds of
experiencing a negative consequence were among those students who reported damaging
property, fighting, experiencing memory loss, and getting in trouble with the police. An
important contribution to the current study was the analysis that the authors conducted to
determine the effectiveness of using eBAC as a dichotomous variable with cutpoint at .08, as
compared to drinks per week as a dichotomous variable with cutpoints below or above the means
for each gender (4.3 drinks for females and 8.1 drinks for males), and heavy episodic drinking
with cutpoints at or above five drinks for males and four drinks for females in one drinking
occasion. All three correlated similarly with experiencing negative consequences. The eBAC
index was correlated with five negative consequences, the drinks per week was correlated with
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the same five negative consequences as well as academic performance, and the heavy episodic
drinking index only correlated with four negative consequences. However, eBAC is an
appropriate index by which to measure alcohol use as demonstrated by this study for several
reasons: 1) its ease of interpreting based on weight, number of drinks, and hours over which the
drinks were consumed, 2) its ability to identify high-risk groups based on mean eBAC on a
continuum, 3) the ability to develop normative campaigns based on mean eBAC, and 4)
evidence for validity in using eBAC in individual counseling contexts, as reducing an eBAC that
is below .10 even minimally can substantially reduce the probability of experiencing negative
consequences. This study is important because it identifies heavy versus lighter alcohol drinkers,
and establishes that eBAC is a viable metric to approximate alcohol use.
Protective Behavioral Strategies (PBS) and negative consequences. Most of the existing
literature regarding alcohol-related negative consequences also refers to protective behavioral
strategies (PBS). A study by Martens et al. (2004) examined the relationship between a set of
PBS and negative alcohol-related consequences among 833 undergraduate students who
completed a survey about their PBS use. Eleven PBS items are represented on the ACHANCHA instrument, eight of which were used because they were related to alcohol use at the time
of drinking. The eight items were “alternate non-alcoholic with alcoholic beverages,”
“determine, in advance, not to exceed a set number of drinks,” “use a designated driver,” “eat
before and/or during drinking,” “have a friend let you know when you’ve had enough,” “keep
track of how many drinks you were having,” “pace your drinks to one or fewer per hour,” and
“avoid drinking games.” Of the 833 surveyed, 556 were included in this study from randomly
selected and convenience selected classrooms at a university. The National College Health
Assessment (specifically, items related to PBS, alcohol consumption, and alcohol-related
negative consequences) was administered. A series of hierarchical linear regressions were used
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to determine the relationship between the use of PBS and experiencing negative consequences. A
summary PBS score was created, with values ranging from eight through 40 based on a 5-point
Likert scale for each PBS item. Reliability of the PBS scale was acceptable (= .76). Negative
alcohol consequences were indicated with a yes-no response option for having experienced each
of the following negative consequences as a result of drinking in the last 12 months: “physically
injured yourself,” physically injured another person,” “been involved in a fight,” “done
something you later regretted,” “forgot where you were or what you did,” “had someone use
force or threat of forces to have sex with you,” “had unprotected sex.” Alcohol consumption was
assessed using a 6-point Likert scale of frequency of alcohol use in the last 30 days from 1=1-2
days to 6=all 30 days; heavy episodic drinking in the last two weeks was assessed on a scale of
zero to nine or more times. Number of drinks the last time they partied/socialized was also
assessed. Results indicated that alcohol consumption was positively associated with all of the
negative consequences, and the PBS score was inversely associated with all of the negative
alcohol-related consequences except for “physically injured yourself.” Odds ratios indicated that
those who “rarely” used each PBS as compared to “sometimes” used each PBS were between
two to three times more likely to experience a negative alcohol-related consequence, depending
on the consequence. Further, those who “rarely” used each PBS as compared to those who
“usually” used each PBS were between two and eight times more likely to experience a negative
alcohol-related consequence. After accounting for gender and alcohol consumption, less frequent
use of PBS was positively associated with experiencing more negative alcohol-related
consequences. These findings are relevant to the current study because of the use of the ACHANCHA data to develop scales for PBS and negative consequences, and establish a
recommendation to consider all of the negative consequences when studying the relationship
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with alcohol consumption, and confirm that PBS use is negatively associated with experiencing
negative consequences.
Borden et al. (2011) studied the moderating effect of PBS on the relationship between binge
drinking and alcohol-related negative consequences in a random sample of 36,350 students from
13 large public universities using the Missouri College Health Behavior Survey, of which 6,253
students completed the survey. The final sample size was 4,154 students after omitting those who
reported not drinking alcohol in the past year and those who had missing data for PBS or binge
drinking items, yielding a response rate of 17.2%. Participants were recruited through the
registrar’s office at each campus using random sampling and those selected received an email
with a link to the survey. Two definitions of binge drinking were deemed acceptable for purposes
of the analysis, and both were included in the analyses. The “traditional” measure is five or more
drinks at one sitting, and the National Institute of Alcohol Abuse and Alcoholism (NIAAA)
suggested the measure be four or more drinks for women and five or more drinks for men within
two hours. Alcohol-related problems were measured using a summative score of 14 items, scored
on a Likert scale. PBS was scored using seven items asking how often each behavior was used in
the last year. The factor loadings from a confirmatory factor analysis indicated that the items
were assessing PBS and not other constructs on the measure. Internal consistency was acceptable
for the alcohol-related problems items and the PBS items, with alpha equaling .80 and .74,
respectively. Four multiple regressions were conducted, one for each measure of binge drinking,
using the dichotomous definition and then using the continuous definition. Results indicate PBS
use is negatively associated with binge drinking and alcohol-related negative consequences.
Binge drinking was positively associated with negative consequences. Additionally, the binge
drinking/alcohol related negative consequences relationship was stronger for those who scored
low on PBS use as compared to students who scored high on PBS use. PBS use was also
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associated with a weaker relationship between alcohol use and negative consequences. An
additional finding suggests when binge drinking is assessed dichotomously, interaction effects
sizes are strongest (d = -.38 for one-time sitting, and d = -.39 for two-hour measure), in
comparison to when it was assessed continuously and yielded negligible effect sizes (d = -.11 for
one-time sitting, and d = -.07 for two-hour measure). A low response rate and limited
generalizability due to the data being from one state are this study’s main limitations; however,
this study is pertinent to the current study in several ways. First, it reinforces the negative
relationship between PBS use and binge drinking as found in previous literature, as well as PBS
use and alcohol-related negative consequences. It also shows a positive relationship between
binge drinking and experiencing negative alcohol-related consequences, and supports previous
findings that the binge drinking-negative consequences relationship is stronger for those with
low PBS use than high PBS use. Third, it provides empirical evidence that the dichotomous
definition of binge drinking demonstrated a small to moderate effect size, while the continuous
definition demonstrated a negligible effect size.
In order to determine how college students protect themselves from alcohol-related negative
consequences, Haines et al. (2006) conducted a study using the 2002 National College Health
Assessment national aggregate data that includes 29,649 students from 44 different institutions,
comprised of two-and four-year or more institutions. Students who reported that they do not
drink alcohol were excluded from the analysis, leaving a final sample of 19,852 students. The
researchers conducted a principal components analysis using varimax rotation procedures to
identify college student behaviors that group together. A two-factor solution was identified,
accounting for 47.3% of the total variance in reducing alcohol-related negative consequences.
Behaviors included in factor 1 accounted for 36.7% of the variance, referred to by the authors as
personal protective behaviors (PPB) (e.g. “use a designated driver”, “have a friend let you know
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when you’ve had enough”) had the strongest correlation with alcohol-related harm. There was a
significant negative correlation between the PPB score and alcohol-related harm, indicating that
the more often a student used a PPB, the less likely they were to experience alcohol-related
harm. Female respondents experienced less alcohol-related harm and utilized PPBs more
frequently than male respondents. Further, older students, non-fraternity and non-sorority
affiliated students, and students with lower BAC levels also reported less alcohol-related harm.
These findings extend previous findings that protective behaviors reduce alcohol-related harm,
while also contributing several findings to the literature. Results strongly suggest that certain
protective behaviors are more strongly correlated with reduction in alcohol-related harm,
including the behaviors of “avoiding drinking games,” “pacing drinks to one or fewer per hour,”
and “keeping track of how many drinks consumed.” Another result indicates that college
students regularly practice more than one protective behavior. Seventy-three percent of college
students regularly employ at least one protective behavior and 64% of college students regularly
employ two or more; clustering many behaviors has an additive effect. This study contributes to
the current study because it used ACHA-NCHA data to examine relationships between PPB and
alcohol-related harm. Specifically, it supported previous findings that PBS, also called Positive
Protective Behaviors (PPB), is negatively associated with alcohol-related harm and it emphasizes
that females use more PPBs than males and experience less harm. The findings also highlight
that respondents with lower BAC levels experience less harm, and expands the demographic
profile of students who experience less harm. A new contribution of this study to the literature is
that it identifies specific PPBs that are more strongly correlated to less harm and states that the
majority of students use at least one PPB and over half of student respondents use two or more
PPBs.
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A study by Martens et al. (2011) was conducted to determine if PBS use prospectively
predicted alcohol use and alcohol related problems, and if changes in PBS use were associated
with less alcohol use and related problems. A sample of 685 undergraduate students was eligible
to take the survey after being referred to an alcohol intervention program because of an alcoholrelated infraction. The response rate of those who completed the survey and follow up
questionnaires was 76.1%. The Protective Behavioral Strategies Survey (PBSS; Martens et al.,
2005) was used to measure specific protective strategies according to the three subscales:
Manner of Drinking (MOD) to assess specific strategies, Stopping/Limiting Drinking (SLD) to
assess strategies related to planning one’s evening in advance, and Serious Harm Reduction
(SHR) to assess strategies to limit serious harm. Alpha coefficients ranged from .67 to .92 for the
three subscales. In addition, the Daily Drinking Questionnaire (DDQ; Collins, Parks & Marlatt,
1985) was used to assess alcohol consumption based on the average number of drinks consumed
each day for the past month. Alcohol-related problems were assessed using the Rutgers Alcohol
Problem Index (RAPI; White & Labouvie, 1989). Participants had an opportunity to participate
in the project and receive the study intervention or an intervention from the counseling center
that was a similar length of time. Hierarchical regression analyses suggested that higher scores
on the SLD subscale were associated with fewer drinks per week, and both MOD and SHR
scores were positively associated with alcohol use. Higher SHR scores were associated with
fewer alcohol-related problems; whereas, SLD scores were positively associated with alcoholrelated problems. In other words, increased PBS use was associated with less alcohol use and
fewer problems. This study supports previously mentioned findings that PBS is negatively
associated with alcohol-related negative consequences, however, the sample size of this study
was small, and the sample used was non-random.
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A study by Lewis, et al. (2010) examined the relationship between PBS and consensual sexrelated negative consequences. Among the 3,457 undergraduate students who were invited to
participate, a final sample of 1,731 undergraduate students (50.1%) completed the 20 minute
web-based survey. Using a modified version of the Protective Behavioral Strategies Survey
(PBSS), participants responded about their use of PBS when drinking alcohol. The items,
categorized into three types of strategies, are: limiting or stopping drinking, manner of drinking,
and serious harm reduction. Students also responded about the number of sexual experiences
they encountered while drinking alcohol, as well as sex-related negative consequences they
experienced using a modified version of the Young Adult Alcohol Problem Screening Test
(YAAPST; Hurlbut & Sher, 1992). Using structural equation modeling (SEM) as a data analysis
technique, PBS was modeled as a latent variable, typical drinks consumed during sexual
behavior was set as the mediating variable, frequency of alcohol-related sexual behavior was set
as the exogenous covariate, and sex-related alcohol negative consequences the endogenous
variable. Maximum likelihood estimation was used for the analyses. Normed fit index (NFI),
comparative fit index (CFI), and root mean square error of approximation (RMSEA) were used
to determine model fit. Findings suggest that women are more likely than men to use strategies
in all three categories. In men, strategies related to manner of drinking were negatively
associated with sex-related negative consequences. For men and women, there was a positive
association between typical number of drinks consumed during sexual behavior and sex-related
negative consequences. The model indicates that more frequent use of alcohol-related PBS is
associated with experiencing fewer sex-related negative consequences linked to drinking alcohol.
Finally, findings also indicate that the relationship between alcohol-related PBS and sex-related
negative alcohol related consequences are mediated by alcohol consumption. This is the only
study that the researcher found that uses a structural equation model (SEM) to examine
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relationships simultaneously with negative consequences as the endogenous variable as it will be
in the current study. It also identifies gender differences in regards to who uses PBS.
A dissertation study by Crotty (2011) used the National College Health Assessment 2008
reference group data to identify environmental, personality, risk factors, and protective behaviors
that predicted binge drinking and related consequences. Data were collected from 80,121
randomly selected students from 106 colleges and universities. The total response rate was 29%;
more specifically, a 93% mean response rate was achieved by the 10 schools who administered
using the pencil and paper format, and a 23% mean response rate from the 96 schools who
administered the survey using the web-based version. Binary logistic regression was used to
correlate risk and protective factors of binge drinking. A dichotomous dummy variable served as
the dependent variable, with binge=0 if BAC is below .08 and binge=1 if BAC is greater or equal
to .08. Males, compared to females, were 24% less likely to engage in binge drinking when
controlling for other variables. Compared to the “other” racial group, whites were 35% more
likely to engage in binge drinking, while African Americans were 35% less likely than “Other”
to engage in binge drinking. Students who had Greek membership were 63% more likely to
engage in binge drinking than those without Greek membership when controlling for all other
variables. Students who resided with their parents were 33% less likely to engage in binge
drinking than those who resided elsewhere when controlling for other variables. Having a higher
number of academic impediments (i.e. receiving a lower grade, receiving an incomplete or
dropping the course, or significant disruption to major academic project) increased the odds of
binge drinking controlling for all other variables. Students who reported being in an emotionally
abusive relationship were 11% more likely to engage in binge drinking, as compared to their
counterparts. Students who reported being in a sexually abusive relationship or physically
abusive relationship were non-significant for binge drinking. Results suggested racial and gender
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differences in reference to binge drinking. Two latent variable Structural Equation Models
(SEMs) were constructed: the first model tested hypothesized relationships to predict alcohol use
and health-risk consequences. The second model tested the hypothesized relationships in
predicting binge drinking and also in predicting health-risk consequences when mediated by
binge drinking. Results showed a strong positive association between alcohol use and health-risk
consequences, and that alcohol use is a mediator between both behavior and individual
differences and health-risk consequences. A previous diagnosis of depression was among the
protective factors that were determined from the model. This study contributes to the current
study because it confirms the relationship between alcohol use and alcohol-related negative
consequences and also extends the research to include identification of the negative relationship
between a previous depression diagnosis and binge drinking. In other words, respondents who
reported a previous depression diagnosis were less likely to binge drink than those who do not
have a depression diagnosis.
Depression and negative alcohol-related consequences
Predictors of depression in college students. Previous research indicates that life events are
strongly associated with depressive symptoms in females and that there is a co-occurrence of
alcohol and drug use and depressive symptoms or diagnoses. Depression or depressive
symptoms have also been shown to negatively impact academic performance among students
with moderate-to-severe depression (Heiligenstein, Guenther, Hsu, & Herman, 1999). Leino and
Kisch (2005) conducted a study to determine the predictors of depression in college students.
The number of students who completed the surveys was 20,164 and the final sample size after
students were omitted whose schools did not employ random sampling techniques (e.g. randomly
sampled by mail, randomly sampled in classrooms) was 15,977. The response proportion was
54%. The institutions were diverse in size, geographic location within the U.S. and Carnegie
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research classifications. Reliability and validity analyses were conducted. The analyses used
several depression-related variables from the NCHA: a) depression symptoms within the last
school year, b) ever having been diagnosed with depression, c) diagnosed with depression in the
last school year, d) current therapy or medication for depression, e) self-report of depression in
the last school year, f) depression/anxiety disorder/seasonal affective disorder impacts on
academic performance. Multiple logistic regression was used to predict students who were ever
diagnosed with depression and those who were diagnosed with depression in the last school year.
Predictor variables included demographic variables, number of sexual partners, sexual violence
and abusive relationships, alcohol/tobacco/other drug use, self-description of weight, and
identification as a member of the Gay, Lesbian, Bisexual, Transgender community (GLBT)
population. Results suggested that 39% were diagnosed in the last school year, 27% were
currently in therapy, and 34% were currently on medication to treat depression. There were
positive relationships between gender and the four depression-related items on the survey,
females were more likely than males to report feeling hopeless, overwhelmed, exhausted, very
sad, and so depressed it was difficult to function. Additionally, being female, white, a member of
the GLBT community, being in an emotionally abusive relationship, using cigarettes and
marijuana, and describing weight as being heavy were predictors of ever being diagnosed with
depression. A second multiple logistic regression showed that for female students, white
students, older students, GLBT students, students in an emotionally abusive relationship,
students who use cigarettes and cocaine, the number of reported drinks the last time they
“partied”/socialized, and the number of sexual partners were the strongest predictors of being
diagnosed with depression in the last school year. These findings are critical to the current study,
as it uses the ACHA-NCHA aggregate data to indicate the prevalence of depression among U.S.
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college students. It also identifies the subgroups of college students who are more likely to report
depressive symptoms and more likely to be diagnosed with depression.
Depression and alcohol use. Weitzman (2004) conducted a study using the data from the
1997 and 1999 administrations of the Harvard College Alcohol Study (CAS). Institutions that
comprised the samples originated from the 1993 CAS sample of 4-year colleges and universities.
Of the 195 schools that were selected, 140 participated in the 1993 survey (72%), 130 of those
participated in 1997, and 128 of those participated again in 1999. Undergraduate student samples
were randomly selected by each respective school’s registrar, 230 students per school in 1997
and 225 students per school in 1999. The CAS questionnaire was mailed in the spring semester
and timed around school breaks. Response rates ranged from 27% to 83% in 1997, and from
29% to 88% in 1999. Schools with response rates below 50% were excluded from the analyses,
resulting in 119 schools comprising the institutional sample (117 schools from each survey year,
plus two schools from 1997 only). Analyses were performed on the aggregate data sets from
each year and were weighted by age, gender, race/ethnicity distributions of each school to
account for sampling differences in the demographic representation at each institution, as well as
to create standardized rates of depression, alcohol consumption and alcohol-related negative
consequences. A global measure of mental health five-item subscale derived from the Short
Form-36 (SF-36) was included with the CAS with permission and provided a valid indication of
poor mental health/depression, but not intended as a tool to diagnose participants. The five items
were: How much of the time during the past 30 days… 1) “have you been a very nervous
person?” 2) “have you felt so down in the dumps that nothing could cheer you up?” 3) “have you
felt calm and peaceful?” 4) “have you felt downhearted and blue?” 5) “have you been a happy
person?” The response options comprised a Likert scale ranging from “all of the time” to “none
of the time.” Positive items were reverse-coded. This subscale was converted into a 100 point
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scale, ranging from 0 to 100 with 100 indicating perfect or highest mental health, with 0 to 40
having clinical significance. Nine measures of alcohol consumption (e.g. lifetime abstinence,
binge drinking, frequent drunkenness) were assessed, twelve items were used to measure
experiencing harm due to drinking alcohol (e.g. missing class, forgetting where you were or what
you did), and a proxy measure of alcohol abuse was derived based on the four DSM-IV criteria
for alcohol abuse (e.g. failure to fulfill and important social role, continued use despite social and
interpersonal problems). Data were weighted and then a threshold was set at 38 out of a possible
score of 100 (two standard deviations beyond the CAS mean). Those students who scored below
38 were considered to have poor mental health/depression (PMHD), and those above 38 were
considered to have sound mental health. Validity of this dichotomous cutpoint was checked
using items from the CAS, as well as similar cutpoints from other studies. A sensitivity analysis
was conducted to examine findings after altering the cutpoint, which did not change the findings.
Descriptive statistics and a logistic regression were performed. Findings indicate that, compared
with students reporting better mental health, PMHD students (4.8% of those surveyed) were
more female, non-white, and from families in which neither parents attended college.
Approximately four out of five PMHD students reported drinking alcohol and about half of those
students reported heavy drinking. Gender differences exist as well; female PMHD students
reported a greater likelihood of binge drinking when drinking in high school than their non
PMHD peers, however, this was not true for male students. Students who reported PMHD were
also more likely to experience alcohol-related harm (e.g. academic problems, unsafe sex, alcohol
overdosing) and were more likely to meet the criteria for alcohol abuse as compared to their non
PMHD counterparts, with PMHD females more likely than PMHD males to experience alcoholrelated harm. Although the study only included undergraduate college students that attended
four-year institutions and bias may have been introduced due to attrition and nonresponse, the
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authors helped to shed light on the relationship between depressive symptoms, binge drinking,
and alcohol-related harm among college students, specifically in identifying gender differences
in the relationship. The following study included only females to further examine these findings.
A convenience sample of 18 to 24 year olds from a midwestern public university was
recruited from classrooms with instructors who agreed for class-time to be used to complete the
survey for extra credit. The number of students who were invited to participate was 712, and 681
completed the survey, producing a response rate of 96%. Of the 681 students who participated,
Vickers, Patten, Bronars, Lane, Stevens, Croghan, Schroeder, and Clark (2004) reported on the
findings from 412 female students from this sample after ten were excluded because they were
either out of the age range or did not respond to the question of interest on binge drinking.
Participation was voluntary, results were kept confidential, and respondents received extra credit
for participating in the study. Among the multiple measures that were used, the Core Survey was
used to collect data on binge drinking and perception of peer alcohol use, and the 20-item Center
for Epidemiologic Studies-Depression Scale (CES-D) was used to assess depressive symptoms.
Both instruments have been used to measure these constructs in college populations. The authors
were also interested in measuring level of physical activity and weight concerns, so they used the
Aerobics Center Longitudinal Study Physical Activity Questionnaire (ACLS) and Stanford
Weight Concerns Scale, respectively. All four instruments have documented reliability and
evidence of validity. Multiple logistic regression was used to determine the variables’ predictive
ability of binge drinking, defined as five or more drinks in one sitting. Predictor variables include
GPA, age, perception of peer alcohol use, reported tobacco and marijuana use, scores on CES-D
depression scale, reported weight concerns, and level of physical activity. Binge drinking was
associated with lower GPA, marijuana and tobacco use in the last 30 days, and greater concerns
about weight. Participants who reported lower levels of physical activity were least likely to
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binge drink, while those with higher levels of physical activity were twice as likely to binge
drink. Possible explanations by the authors suggested that student athletes are both more
physically active and have a cohort in which they may socialize with alcohol compared to
students who were not part of an athletic team. Among the findings, self-reported depression was
not significantly associated with binge drinking. The authors conjectured that binge drinking
may not be used as a coping method for negative affect. Linear regression was also used to
examine the association between the study variables and frequency of binge drinking among
those women who reported that they drink five or more drinks per sitting on at least once
occasion in the past two weeks. However, this study was conducted using a convenience sample
of college women only and defined binge drinking as five drinks per occasion for women and
men, contrary to the NIAAA accepted definition of four drinks per occasion for women, which
may have underestimated the binge drinking rates of the women.
A study by Cranford, Eisenberg and Serras (2009) surveyed students attending a large,
midwestern, public university in fall 2005, using a random sample of 5,021 students (2,495
undergraduates and 2,526 graduate and professional students) who were 18 years or older. A
response rate of 56.6% was achieved, as 2,843 students completed the survey. The authors
created response propensity weights to address the difference between respondents and nonrespondents using demographics of the entire sample and data on depression and mental health
care utilization from surveys sent to non-respondents. A random sample of 500 non-respondents
was invited to take the non-response survey and 274 completed it, yielding a 54.8% response
rate. The non-response sample showed a lower prevalence of depression and use of mental health
services, indicating that depression and mental health service utilization was positively correlated
with the propensity of taking the main survey. The substance use behaviors of the main survey
respondents’ were assessed using a past 30 days cigarette use item from the College Student Life
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Survey, a past two week binge drinking item from the College Alcohol Study, and a last 30 days
marijuana use item from the American College Association’s National College Health
Assessment. Symptoms of depression were measured using the Patient Health Questionnaire-9
(PHQ-9), which is based on the DSM-IV criteria for a major depressive episode. Bivariate
logistic regression models were used to examine associations between mental health and
substance use behaviors. Among the findings was the result that other depression and generalized
anxiety disorder were associated with higher odds of binge drinking, but only generalized
anxiety disorder was associated with higher odds of frequent binge drinking. None of the mental
health variables were associated with binge drinking. However, frequent binge drinking was
negatively associated with symptoms of major depression and positively associated with
symptoms of generalized anxiety disorder. The hierarchical logistic regression two-way
interaction effect between gender and major depression indicated that the relationship between
major depression and frequent binge drinking was moderated by gender. Further, the odds ratio
for the association between major depression and binge drinking was significantly lower for
males than females. This study contributes to the current study in multiple ways: 1) establishes a
relationship between depression and binge drinking; 2) indicates students with depression are
more likely to binge drink; and 3) indicates gender plays a role in the association between
depression and binge drinking, with a higher odds ratio for females than for males.
A path analysis conducted by Lamis et al. (2010) examined the causal nature of suicide
ideation. Participants included 318 college undergraduate students who volunteered to participate
in order to earn extra credit for their psychology class. Measures include the 24-item Body
Investment Scale (BIS) to assess emotional investment in the body using four subscales, the
Centers for Disease Control and Prevention 96-item National College Health Risk Behavior
Survey (NCHRBS) to assess alcohol use, the 9-item Patient Health Questionnaire-9 (PHQ-9) that
28

parallels the DSM-IV-TR to screen mental health, and the 24-item Life Attitudes Schedule-Short
Form (LAS-SF) to assess suicide proneness at the current time. The suicide proneness was
defined using a theory comprised of overtly suicidal behavior and death-related behaviors, risk
and injury behaviors, lack of health and illness-prevention measures, and lack of selfenhancement behaviors. Participants indicated whether items on the survey were true or false
over the last seven days on a continuum. Data were collected over the course of two semesters
and students who volunteered to take the survey received extra credit in their psychology classes.
The data analysis plan involved a single, saturated path analytic model in order to estimate the
direct and indirect effects in one model. Path analysis was used instead of SEM because the
sample size was not large enough, although SEM would have limited any measurement bias.
Bootstrapping was used to eliminate the previously mentioned bias that may have been present.
Missing data were addressed using the full information maximum likelihood (FIML) estimate.
Lamis and colleagues found that a more severe symptom of depression, suicide proneness, was
positively predicted by alcohol use and depressive symptoms. Further, the effect of depressive
symptoms on suicide proneness was significantly mediated by alcohol use over the last 30 days.
Although this study used a convenience sample and a small sample size, the findings suggest a
relationship between alcohol use and a severe depressive symptom, suicide proneness, among
college students, which has implications for the depressive symptoms scale in the current study.
LaBrie, Kenney, Lac, Garcia and Ferraiolo (2009) conducted a study of first-year female
college students as part of a larger study of 287 students out of 660 who were invited (43.5%
response rate) to determine if the use of PBS was negatively associated with alcohol use, and if
mental health moderates the relationship between PBS and alcohol-related negative
consequences. All incoming first-year female students were invited; however, only 287 students
responded in the first three days of the study period. Then, only students who responded
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affirmatively to the question, “Did you drink alcohol in the last 30 days?” were administered the
Protective Behavioral Strategies Survey (PBSS). Therefore, the sample for this portion of the
study was 128 female students. This study used self-report measures of alcohol use, a modified
version of the Young Adult Alcohol Problems Screening Test (YAAPST), the Protective
Behavioral Strategies Survey (PBSS), and the Duke Health Profile, all of which have been
evaluated for reliability and evidence for validity. The modified YAAPST used items that were
most relevant to the college female population: six were about sex-related behaviors, and eight
were about occurrences of negative consequences. The 15-item PBSS was administered and
included items such as, “put extra ice in your drink,” and “avoid drinking games.” Students were
to respond based on a never to always Likert scale. The 15-item Duke Health Profile asked
students questions about mental, social, and physical health, including, “feeling depressed or
sad,” where students indicated how the statements described them (i.e. not at all, somewhat,
exactly). Hierarchical multiple regression with interaction terms and correlations were
conducted. Findings showed that PBS negatively correlated with drinking behaviors and alcoholrelated negative consequences. The authors examined the effect of employing PBS among
students who reported low mental health, those more likely than students with high mental health
to report feeling “depressed or sad,” “nervous,” or “lacking concentration”. By employing PBS,
students decreased their total alcohol use, maximum drinks per occasion, binge drinking
episodes, and alcohol-related negative consequences. Among students with more positive mental
health, the use of PBS was not as effective in diminishing alcohol consumption as compared to
PBS use among students with poorer mental health than the mean/average student. The findings
are important because they suggest that PBS use may be beneficial in decreasing alcohol use and
the frequency of use, particularly among students with depressive symptoms. This is a key
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finding to the proposed SEM model in the current study, as it provides context for examining
these relationships.
Martens et al. (2008) conducted a study of 686 undergraduate students representing 80% of
the eligible population to determine whether protective behavioral strategies (PBS) mediated the
relationship between depressive symptoms and alcohol-related negative consequences among
college students who consume alcohol. Students were referred to an alcohol intervention
program as a result of committing an infraction of the campus alcohol policy. The Daily
Drinking Questionnaire (DDQ) to measure the average number of drinks consumed daily for the
last 30 days, 23-item Rutgers Alcohol Problem Index (RAPI) to assess how many times students
experienced each of the specific negative consequences, the 15-item Protective Behavioral
Strategies Survey (PBSS) to determine the degree to which students engage in protective
behaviors when drinking or partying, and the 20-item Center for Epidemiologic StudiesDepression Scale (CES-D) to indicate depressive symptoms were used in this study. Correlations
were used to determine if PBS mediated the relationship between depressive symptoms and
alcohol-related negative consequences. Depressive symptoms were directly associated with
alcohol-related negative consequences, but not with alcohol use. The authors created a
depressive symptoms latent variable from the CES-D, a latent PBS variable, and a latent negative
consequences variable. Maximum likelihood estimation was used in the analysis. The
standardized direct paths between depressive symptoms and PBS, PBS and alcohol-related
negative consequences, and depressive symptoms and alcohol related negative consequences
were all statistically significant. Further, PBS partially mediated the relationship between
depressive symptoms and alcohol-related negative consequences. This study is useful because
the authors created a model that indicates the mediating effect of PBS when examining the
relationship between depressive symptoms and negative consequences. The findings also suggest
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that depressive symptoms and alcohol use are not associated, but posits that depressive
symptoms and alcohol-related negative consequences are directly associated.
Sleep problems and negative alcohol-related consequences
Stang, Kahan, Haas and Willemsen (2007) studied 751 entering college freshmen using
alcohol and sleep variables from the College Lifestyles and Attitudes Survey that was
administered during orientation. Chi-square analyses were used to assess relationships between
sleep and alcohol variables. Findings suggest that students who do not drink alcohol are more
likely to wake and go to bed at a regular time, have less sleep difficulty, and take fewer naps than
students who do drink. When comparing students who frequently drink, often binge drink, and
who report alcohol-related consequences, to those who have lower quantity and frequency of
alcohol consumption, students in the former group are more likely to take more naps during a
typical week. Although the sample size is small and the authors provided limited information on
sampling and response rate, these findings are noteworthy because no previous studies have
assessed the relationship between sleep and alcohol use among college students.
A more recent study was conducted by Singleton and Wolfson (2009) of 236 randomly
selected undergraduates from an original sample of 290 students (91% response rate) in which
the authors examined the relationships between alcohol consumption, sleep patterns, and
academic performance. Students who enrolled in a research methods class conducted structured,
face-to-face interviews of the random sample of students and were assured that the responses
were held confidential. Of the random sample, 225 (95%) also granted permission after the
interview to grant access to their GPA and SAT scores, and 218 had reported SAT scores. Two
academic measures were included: GPA during the semester of the study participation and
cumulative GPA. Alcohol-related questions included, “Do you abstain from drinking, or would
32

you consider yourself a light, moderate, or heavy drinker?” Those who do not abstain were asked
how often they drink alcohol, with responses ranging from “about once a year” to “almost every
day.” The last question they were asked was, “On a typical weekend night when you choose to
drink, about how many drinks do you consume?” Students were also asked the question from the
Harvard College Alcohol Survey (CAS), “During the last two weeks, how many times have you
had five or more drinks in a row [four for women], that is, within a couple hours?” Student sleep
behaviors in the past two weeks were assessed using questions from Wolfson and Carskadon’s
(1998) sleep habits survey. Questions included whether the student goes to bed at the same time
or different times during the weekdays, and when they earliest and latest bedtimes were if they
indicated different times. Students were also asked if they rise at the same time or different times
on weekday mornings, and if different times, were asked the earliest and latest rise times. Similar
questions were asked related to weekend bedtimes and rise times. Four variables indicating sleep
patterns were created with weights of 5 for weekdays, and 2 for weekends for the number of days
the sleep and rise times apply in a week. Variables were also created for sleep duration, sleep
schedule, and bedtime delay. A sleepiness index was also created indicating the situations when
students have struggled to stay awake. Findings from the ordinary least squares regression
indicated that the amount of alcohol consumed was a significant predictor of each sleep pattern:
students who drank more had less nighttime sleep, had later sleep schedules, got more sleep on
weekends compared with weekdays, and had greater delays between weekday and weekend
bedtimes. Being a male or someone who sleeps late were significant predictors of sleepiness. The
general model suggested that sleep patterns mediate the relationship between alcohol use and
daytime sleepiness. This study confirms the relationship between sleep patterns, alcohol use, and
daytime sleepiness and further informs the current study.
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Kenney et al. (2012) explored the relationship between global sleep quality, alcohol use and
alcohol-related negative consequences among 261 first- and second-year college students
enrolled in a psychology class who were offered credit to participate in one of a selection of
studies, with Kenney et al.’s online survey being one of the options. Global sleep quality was
assessed using seven indicators: subjective sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbances, use of sleep medication, and daytime dysfunction using the
19-item Pittsburgh Sleep Quality Index (PSQI; Buysse, Reynolds, Monk, Berman, & Kupfer,
1989), which has documented evidence for reliability and validity. The responses yielded one
global score ranging from zero to 21, with the higher scores indicating poorer sleep quality. The
authors hypothesized that global sleep quality is associated with high-risk drinking (i.e. four or
more drinks for women and five or more drinks for men during a two-hour period). They also
hypothesized that alcohol use would be associated with negative consequences, as previous
research had established, and that poor global sleep quality is associated with experiencing
negative consequences, even after controlling for the effects of drinking alcohol. Last, they
hypothesized that the relationship between alcohol use and negative consequences would be
strongest among those with poorer sleep quality. Alcohol-related negative consequences was
assessed using the Rutgers Alcohol Problems Index (RAPI), which included the frequency in the
past month that respondents experienced 32 negative consequences on a scale from zero (never)
to four (more than 10 times). Inter-item reliability is =.91. The Daily Drinking Questionnaire
(DDQ) was used to assess weekly alcohol use in a typical week. Before students completed the
alcohol behavior questions, the students were reminded of the definition of a standard drink (e.g.
12 oz. of beer, 4 oz. of wine, 1.25 oz. of 80 proof liquor). The total alcohol use in a typical week
was calculated by summing the typical number of drinks for each day in the respondents’ typical
week. Binge drinking was assessed by asking respondents how often in the past two weeks have
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they consumed four drinks for females or 5 drinks for males within a two-hour time period.
Results indicated that about half of males (53.5%) and half of females (50%) included in the
study engaged in binge drinking in the two weeks preceding the survey. Further, according to
PSQI diagnostic criteria, 64.4% of females and 39.6% of males had poor global sleep quality
scores. Bivariate analyses indicated that poor global sleep quality was positively associated with
binge drinking and alcohol related negative consequences, but not with weekly alcohol
consumption. Some of the PSQI indicators also correlated with gender; females reported poorer
sleep function than male peers. Those students with Greek affiliation were more likely than those
without affiliation to take sleep medications, binge drinks, and experience alcohol-related
negative consequences. A four-step hierarchical multiple regression model was presented to
predict alcohol-related negative consequences. Sex, age race, and Greek affiliation were
covariates on Step 1, weekly number of drinks per week was entered in on Step 2, level of global
sleep quality was a covariate on Step 3, and the interaction between Weekly Drinks X Global
Sleep Quality was entered in Step 4. The total model accounted for 34.3% of the variance in
predicting alcohol-related negative consequences. Greek affiliation, weekly alcohol use, global
sleep quality, and Weekly Alcohol Consumption X Global Sleep Quality were all significant
predictors of negative consequences, more so than the covariates. Poor global sleep quality was
associated with alcohol-related negative consequences after controlling for the effects of alcohol.
Among heavier drinking students, those with poorer sleep quality experienced significantly
greater levels of alcohol-related negative consequences than students with better sleep quality.
Lack of sleep may increase one’s risk beyond the risk presented by binge drinking. Sleeping
problems play an important role in the relationship between alcohol consumption and alcoholrelated negative consequences given the cognitive impairment that accompanies lack of sleep,
especially among heavy drinkers. The authors acknowledged that additional research is needed
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to assess factors that may moderate or mediate the association between global sleep quality and
alcohol-related negative consequences.

Previous studies have examined the relationships between alcohol use, depressive symptoms,
and alcohol related negative consequences; however, to the researcher’s knowledge, this is the
only study found that includes sleep in a model with heavy alcohol use and alcohol-related
negative consequences. No studies have examined the relationships between alcohol use,
depression, and alcohol-related negative consequences in a model with sleep among college
students. The current study will fill the gap that exists by assessing all of those relationships.
Summary and Synthesis
This review of the literature provides an overview of the multiple relationships between
alcohol use, PBS, alcohol-related negative consequences, depression, and sleep problems among
college students, as well as differences by individual level characteristics. Several studies have
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found that specific groups of students are more likely to reach a higher blood alcohol content
when “partying” or socializing (Turner et al., 2004; Crotty, 2011). A variety of studies have also
confirmed the positive relationship between high blood alcohol content and experiencing
alcohol-related negative consequences (Turner et al., 2004; Martens et al., 2004; Borden et al.,
2011; Crotty, 2011). Interestingly, the individual-level characteristics that have been determined
to be associated with higher blood alcohol content are similar to those characteristics of
individuals who experience a greater degree of negative consequences. Additional studies have
explored the role that protective behaviors play in the alcohol consumption-negative
consequences relationship (Martens et al., 2004; Borden et al., 2011; Haines et al., 2006; Martens
et al., 2011). These studies conclude that the frequency of protective behavior use and the
number of these behaviors that are used when consuming alcohol are associated with the
likelihood of a student experiencing negative consequences. Specifically, the negative
relationship between protective behavior use and likelihood of experiencing negative
consequences as a result of binge drinking is stronger for students who rarely use protective
behaviors (Martens et al., 2004).
Recent studies have also explored the role that depressive symptoms play in a model with
alcohol use and alcohol-related negative consequences. The prevalence of college students who
were diagnosed with depression in the last school year presents a great need to study its
relationship with these constructs. Nearly 80% of students with poor mental health or depression
reported using alcohol, with half of those reporting heavy drinking; students with poor mental
health or depression are also more likely to experience alcohol-related negative consequences
(Weitzman, 2004). One study found that there was a direct association between depressive
symptoms and negative consequences, but not necessarily between alcohol use and depressive
symptoms (Vickers et al., 2004). One study also suggests that protective behaviors partially
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mediate the relationship between depressive symptoms and negative consequences (Martens et
al., 2008). Further, students with depressive symptoms who use protective behaviors drink less
and experience fewer negative consequences, as compared to students without depressive
symptoms who use protective behaviors (LaBrie et al., 2009). Another result in the literature
noted that a severe depressive symptom, suicide proneness, is positively predicted by alcohol use
and depressive symptoms (Lamis et al., 2010).
Sleeping problems play an important role in the relationship between alcohol consumption
and alcohol-related negative consequences. Poorer global sleep quality is associated with
alcohol-related negative consequences after controlling for alcohol use. Further, among heavier
drinkers, those with poorer sleep quality experienced greater levels of negative consequences
than those who had better sleep quality (Kenney et al., 2012).
The literature also sheds light on methodological and operational definition decisions that
were made as a result of extended studies on the constructs that will be in the current study. One
study reinforced the decision to use eBAC as a measure of alcohol use due to its ease of
interpretability and standardized formula (Turner et al., 2004). Moreover, one of the studies
contributed findings that will aid the current study because of the conclusion that the
dichotomous definition of binge drinking (e.g. less than .08; greater than or equal to .08) should
be used instead of a continuous definition for greater power of the findings (Turner et al., 2004;
Borden et al., 2011). Another study used the ACHA-NCHA instrument for collecting data,
developing scales, and using negative consequences as the endogenous variable in the structural
equation model, as the current study will (Crotty, 2011). Findings on the relationship between
alcohol use, depressive symptoms and suicide proneness prompted the inclusion of suicide in the
depression scale for the current study (Lamis et al., 2010).
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While the relationship between alcohol use and alcohol-related negative consequences with
the mediating role of protective behaviors is well-documented in the literature, the relationships
between alcohol use, depression, and negative consequences is relatively recent, demonstrated by
the lack of literature on these constructs. Studies that have developed a depressive symptoms
scale using the instrument for the current study has not yet included suicide proneness as a
depressive symptom. Further, a global sleep quality scale has not yet been developed using this
instrument, but is an important contribution to college health literature. Perhaps the greatest
contribution that the current study has the potential to make is a model that examines the
relationships between alcohol use, PBS, depressive symptoms, sleep, and alcohol-related
negative consequences and additive effects of these variables using a large, national aggregate
data set of a diverse, random sample of undergraduate and graduate students from across the U.S.
This model could provide valuable insights and stimulate discussion of best-practices when
college and university administrators develop policies to reduce alcohol-related negative
consequences. Implications of this study may exist for administrators working to respond to
questions, such as “Which college students would most benefit from comprehensive health
education to reduce alcohol-related negative consequences?” and “Should certain groups of
students receive specific screenings in order to reduce these consequences?” The current study
will address these gaps.
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CHAPTER 3
Research Questions

No published studies have been found that examine the predictive relationships between
depression, alcohol use, sleep problems, and negative alcohol-related consequences among
college students. Therefore, the current study addressed the following research questions:
1. Do depression and sleep problems, when included in a model with estimated blood alcohol
content, significantly improve the explained variance of experiencing negative consequences
of drinking?
2.

Does the explanatory ability of the model vary by sex, age, or race/ethnicity?

The researcher hypothesized that depressive symptoms, sleep problems, and alcohol use
would explain a significant amount of the variance of alcohol-related negative consequences
among college students. She extended her hypothesis to include that these relationships would
vary by sex, age, and race/ethnicity.
Study Design
The study design was a non-experimental, cross-sectional, quantitative analysis of secondary
data collected using the American College Health Association-National College Health
Assessment (ACHA-NCHA). Data were collected using either a pencil-paper method or a webbased method, depending on the preference of each institution. The study design allowed for the
analysis of a national sample of college students and increased the generalizability of the results,
as they pertain to college students across North America. This study used structural equation
modeling (SEM) to examine the relationships because SEM is suitable for large data sets and has
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the ability to estimate a model, even when the assumption for multivariate normality of data has
not been met.
Instrument
The National College Health Assessment (NCHA) is a self-report survey instrument and
includes 297 items about college student health habits, behaviors, and perceptions. A number of
topic areas are assessed including health education (20 items), alcohol/tobacco/other drugs (65
items), sexual health (33 items), weight/nutrition/exercise (6 items), mental health (46 items),
physical health (47 items), personal safety (18 items), and impediments to academic performance
(31 items). A section on demographics (31 items) is also included. Institutions may choose how
many students they invite to participate, and whether they would like to administer the survey to
their campus sample in the fall or spring semester.
The first ACHA-NCHA participants completed the survey using pencil and paper in spring
2000 (n = 16,024). In spring 2003, schools were provided with the option of continuing to
administer using pencil and paper or to begin administering the survey using the online format in
which students were each emailed an individual, unique URL.
The NCHA II was introduced for schools to administer in fall 2008 (n = 26,685) using pencil
and paper or the online method and included new items on emerging health issues that the
original version did not include. Although the categories of items did not change, items were
revised to include updated lists of illegal drugs, contraceptive methods, and vaccines. Items were
also added to include information on sleep behaviors, self-injury, prescription drug use and
abuse, and additional mental health issues. An analysis of instrumentation effects showed that
“differences [between the tests] were not excessive” (ACHA, 2009). To date, 587 unique
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institutions in the United States and Canada have administered the ACHA-NCHA or ACHANCHA II since being developed in spring 2000.
To examine the internal consistency of each subscale, ACHA conducted reliability analyses.
According to the ACHA (2009), “reliability analyses demonstrate moderate to strong results in
the grouped or scaled items and repeated reliability analyses demonstrated strong consistency
over the two year survey period.” The negative consequences section includes behaviors that
students may engage in as a result of alcohol consumption (e.g. got in trouble with the police, did
something you later regretted, forgot where you were or what you did, had nonconsensual sex).
The standardized alpha for the negative consequences of drinking was .98 with an average interitem correlation of .82.
The mental health section includes depressive symptoms (e.g. felt things were hopeless, felt
overwhelmed by all of the things you had to do, felt so depressed that it was difficult to
function), as well as diagnoses and mental health help-seeking behaviors. The standardized alpha
for the mental health section of the NCHA II was .83 with an average inter-item correlation of
.45. Evidence for validity based on relationships with other variables (AERA, APA, & NCME,
1999) was established using the Kendall’s tau b, which showed consistency in magnitude and
direction, using the nationally representative Harvard School of Public Health College Alcohol
Survey.
Self-Report Measures
Self-report methods of data collection are often a limitation of studies that aim to collect data
on health behaviors. Truthfulness of self-report questionnaire responses may be compromised
because of an inability to recall, likelihood of underreporting or over-reporting due to social
desirability bias, and reluctance about providing personal information about sensitive health
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issues. However, conducting another measure to determine alcohol and other drug use can be
impractical, expensive, and time consuming (Brener, Billy, & Grady, 2003).
Studies conducted on the validity of self-report responses about health behaviors, specifically
about alcohol use and related consequences, shed light on the conditions under which data used
for the current study are deemed valid. Shorter reference periods in which to complete the
survey, simple language, and mode of administration contribute to validity of these measures
(Brener et al., 2003). A study by Turner, Keller and Bauerle (2010) further supported the validity
of self-report measures on alcohol use and related consequences in a college student population.
In this study, the longitudinal trend for Emergency Department alcohol-related trauma and selfreported alcohol-related injuries were highly correlated with 45% shared variance (r = .67).
The ACHA-NCHA instrument administration meets the criteria for valid self-report measures
discussed above. The ACHA-NCHA is administered during a short period of time, on average,
spanning over a few weeks. ACHA-NCHA data are collected using either web-based or pencil
and paper classroom formats, depending on the institution’s preference. In both of these formats,
students are assured confidentiality of the data and that participation is optional. The researcher
received the dataset without any identifying information on the individual level or the institution
level. Therefore, anonymity of the data is ensured in this study.
Sample
The National College Health Assessment (NCHA) aggregate data set from spring 2009 was
acquired from the American College Health Association (ACHA). It includes data from117
colleges and universities with a large number of survey participants (n=87,105) responding to
297 items. The spring 2009 data set is the most recent data set that is available for analysis by an
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entity external to ACHA. Schools participate on a voluntary basis and administer the instrument
to a random sample of their respective student populations.
To summarize the school characteristics for the spring 2009 student sample, 63% of students
attended public schools, 12% attended religiously-affiliated institutions, 97% attended 4 or more
year colleges or universities, and 47% of students attended an institution with a Carnegie
research classification. Schools were also diverse in geographic location and size of the student
population. Thirty percent of the sample attended a school in the Northeast, 26% in the Midwest,
20% in the South, 17% in the West, and 7% outside of the U.S. Seventy six percent of students
attended an institution with a surrounding locale population of 50,000 or more and 82% of the
sample attended a school with a student population of 5,000 or more.
Only schools that employed random sampling techniques were included in the dataset for the
current study. Some schools chose to administer the ACHA-NCHA using paper and pencil
methods (11% of the student sample), while the majority of schools administered the survey
electronically through the use of a URL unique to each individual randomly selected to
participate (89% of the student sample).
Regardless of the method of survey administration, the data from each school were processed
and compiled into a dataset that was then returned to the administering institution. The data from
all of the samples were compiled into a national aggregate dataset for ACHA to analyze. Each
school received a copy of the national reference group analyses for the year and semester that the
ACHA-NCHA was administered at the particular school. The identity of the individual
respondents, as well as the identification of the participating institutions is kept confidential by
the ACHA. The data set provided to the researcher for purposes of this study did not have any
identifying information, at the individual participant level or at the institutional level.
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Data were excluded based on specific criteria derived from previous studies. These exclusions
are detailed in Table 1. Because the current study focuses on alcohol-related negative
consequences, non-drinkers were excluded from the dataset. Responses to 20 items were used to
exclude these cases. Those participants who responded that they never used alcohol when asked
how many days in the last month they drank alcohol were excluded. There are 11 items that
measure protective behavior use and eight items that measure whether participants experienced
negative consequences related to their alcohol use. Participants who responded that they don’t
drink to at least 17 of these 19 questions were excluded, allowing two coding errors per case in
order to be included. List-wise exclusion was conducted for cases that had a missing response to
at least one of the 48 items used in the analysis.
Data were also excluded based on invalid response patterns. Those who responded that they
always employed all 11 of the protective behaviors and drank alcohol on 20 or more days per
month were excluded. Respondents who reported that they experienced all eight of the alcoholrelated negative consequences in the last 12 months were also excluded. Cases were excluded for
participants who identified themselves as all seven race/ethnicity categories. The researcher
deleted 33,355 cases prior to conducting the analyses for the current study. When compared to
the demographic characteristics of U.S. college and university students enrolled during the same
time that the ACHA-NCHA data were collected in 2009, it was evident that the ACHA-NCHA
data used in the current study had more females, more whites, younger mean age, and more fulltime enrolled students than the National Center for Educational Statistics (NCES) data. Due to
this discrepancy, the researcher compared the demographic characteristics of the cases that were
deleted from the ACHA-NCHA dataset to the characteristics of the retained cases: 74% of
deleted cases were white compared to 79% of retained cases, 91% of deleted cases were enrolled
full-time compared to 93% of retained cases, 62% of deleted cases were 21 years old or younger
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compared to 63% of retained cases, and 63% of deleted cases were female compared to 66% of
retained cases. Case deletion did not therefore significantly affected the demographics of this
sample. The final sample size for the current study was 53,850.
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Table 1
Data Exclusions (from original data, n = 87,105)

Concerning demographics of the sample population, 66% were female, 79% were white and
non-Hispanic, 83% were undergraduate students, and 83% were 18-24 years old. Ninety-three
percent of the sample was comprised of full-time enrolled students. Table 2 further details the
sample characteristics.
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Table 2
Characteristics of Students in the Sample (N = 53,850)

The characteristics of the sample were compared to those of college students in spring 2009
(n=20,966,826), according to the National Center for Education Statistics (NCES) Integrated
Postsecondary Education Data System (IPEDS) 2009 enrollment data of U.S. two-year and fouryear or more institutions. These data were included to ensure comparability of the sample to the
reference population. According to NCES, the race/ethnicity of students enrolled in colleges or
universities in 2009 were 62% White, 14% Black, 13% Hispanic, and 7% Asian/Pacific Islander.
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Regarding sex of the same students, 57% were female and 43% were male. A detailed
comparison of sample demographics as compared to the reference group is included in Table 3.
Table 3
Comparison of National Center for Education Statistics (NCES) and ACHA-NCHA Sample Data
Characteristics, 2009 Enrollment
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Definition of Variables
The selection of variables was determined based on the existing literature on alcohol-related
negative consequences, depression, and sleep problems among college students detailed in
Chapter 2. Latent variables, which are not directly measurable, were measured using indicator
variables that are directly observed or measured. The researcher created scales of items from the
ACHA-NCHA to determine which items would be used as indicator variables in the Structural
Equation Model (SEM). Reliability analyses were conducted when developing the scales for
depressive symptoms, sleep problems, PBS, and alcohol-related negative consequences.
Table 4 displays variables and the corresponding number of items from the ACHA-NCHA, as
well as the alpha coefficient of reliability when the indicators for each latent variable were
examined as a subscale.

Table 4
Definitions of Latent Variables and Sample Items

Alcohol consumption was measured using estimated Blood Alcohol Content (eBAC) as an
observed variable. This variable was calculated by ACHA and included in the dataset when this
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researcher received the data. A dummy variable was created using the cutpoint of 0.08. Values
below 0.08 were coded as 1 and those at 0.08 or above were coded as 2. The decision to use
eBAC as the measure of alcohol consumption was made because of the research findings in the
study conducted by Turner et al. (2004) detailed in Chapter 2. The eBAC represents the
percentage of alcohol in the blood and is calculated using the Widmark formula,

where A is the number of drinks consumed, W is body weight (oz.), r is a constant converting
the distribution of water in the blood in L/Kg, Ct is the blood alcohol concentration (BAC) in
Kg/L,  is the alcohol elimination rate in Kg/L/hr, t is time since the first drinks in hours, and z is
the fluid ounces of alcohol per drink.
Data Analysis
The researcher requested a dataset from the American College Health Association to include
data that were collected in spring 2009 using a random sampling method at each participating
institution. The data arrived via U.S. Mail on a CD in the format of an SPSS database. SPSS 19
was used by the researcher to clean the data and conduct descriptive statistical analyses to
examine the prevalence of problem health behaviors and summarize demographics. Correlations
between variables were also used to test the validity of the responses.
A SEM was used in the current study in order to examine complex relationships between
alcohol use, sleep problems, depression, PBS, and alcohol-related negative consequences. Data
were exported from SPSS into Mplus version 6, which was used for these analyses.
Structural equation modeling (SEM) is a set of statistical techniques that enable a researcher
to examine multiple relationships between one or more independent variables and one or more
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dependent variables (Ullman, 2006). Exogenous (independent) and endogenous (dependent)
variables are included in an SEM. Endogenous variables can either be discrete or continuous, and
can also be latent (unobservable) or measurable (Iacobucci, 2009). Alcohol use, sleep problems,
depression, and PBS were exogenous variables in the model, while alcohol-related negative
consequences was the endogenous variable.
Among the strengths of SEM are that it allows for testing of theory-driven models with
empirical data by testing theories specifically instead of “dumping” all of the variables to see
which relationships exist (Buhi, Goodson, & Neilands, 2007). Complex relations can be
examined in a comprehensive and simultaneous manner (Ullman, 2006). As compared to
regression, SEM allows for the simultaneous examination of a predictor, mediator and outcome
(Iacobucci, 2009) in a more elegant way. Specifically, SEM allows for the multivariate analysis
of complex health behavior phenomena and is forgiving of missing or non-normal data (Buhi et
al., 2007). SEM also controls for error effectively. In particular, SEM can control for inflation of
Type I error (Buhi et al., 2007) and relations can be examined without measurement error since it
can be identified and removed (Ullman, 2006).
The Protective Behavioral Strategies (PBS) latent variable was measured using the items
“Over the last 12 months, when you "partied"/socialized, how often did you [list of protective
behavioral strategies]?” with response choices N/A don’t drink, never, rarely, sometimes, most
of the time, always. The list of protective behavioral strategies included a) alternate nonalcoholic with alcoholic beverages, b) avoid drinking games, c) choose not to drink alcohol, d)
determine in advance not to exceed a certain number of drinks, e) eat before and/or during
drinking, f) have a friend let you know when you have had enough, g) keep track of how many
drinks you are having, h) pace your drinks to one or fewer per hour, i) stay with the same group
of friends the entire time you are drinking, j) stick with only one kind of alcohol when drinking,
52

and k) use a designated driver. These items were similar to those published in the Protective
Behavior Strategies Scale (PBSS; Martens et al., 2005); therefore, the decision was made to
retain these items for the current study’s PBS scale. The original, ordinal coding scale was used
after eliminating non-drinkers: 1=never, 2=rarely, 3=sometimes, 4=most of the time, and
5=always, to retain the variance of responses.
The Alcohol-Related Negative Consequences latent variable was measured in a similar
manner using the items “Within the last 12 months, have you experienced any of the following
[negative consequences] when drinking alcohol?” with responses N/A don’t drink, no, yes.
Negative consequences asked about were: a) did something you later regretted, b) forgot where
you were or what you did, c) got in trouble with the police, d) someone had sex with me without
my consent, e) had sex with someone without their consent, f) had unprotected sex, g) physically
injured self, and h) physically injured another person. These items were used in a previous study
by Martens, et al. (2004); therefore the decision was made to use the items listed above with the
original, dichotomous coding after eliminating non-drinkers: 1=no, and 2=yes.
The Depressive Symptoms latent variable was measured using items “Have you ever a) felt
things were hopeless, b) felt overwhelmed by all you had to do, c) felt exhausted (not from
physical activity), d) felt very lonely, d) felt very sad, f) felt so depressed it was difficult to
function, g) felt overwhelming anxiety, h) felt overwhelming anger, i) intentionally cut, burned,
bruised, or otherwise injured yourself, j) seriously considered suicide, k) attempted suicide?”
with responses for each ranging never, not in last 12 months, yes in the last 2 weeks, yes in the
last 30 days, yes in the last 12 months. Constructs represented by the items on the ACHA-NCHA
were compared with constructs that operationalize depression on the Diagnostic and Statistical
Manual of Mental Disorder-IV (DSM-IV), the Hamilton Depression Rating Scale (HAM-D), and
the Montgomery-Asberg Depression Rating Scale (MADRS). These constructs are detailed in
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Table 5. These items were retained in the current study’s definition of depression due to the
construct representation from the other depression scales mentioned above. Ordinal coding was
used, from least frequent to most frequent: 1=never, 2=not in the last12 months, 3=within the last
12 months, 4=within the last 30 days, and 5=within the last two weeks.

Table 5
Construct Representation of ACHA-NCHA Depressive Symptoms Scale using DSM-IV
Definition, HAM-D, and MADRS

The Sleep Problems latent variable was measured using items, “In the past 7 days how much
of a problem have you had with sleepiness?” with responses ranging from no problem at all, a
little problem, more than a little problem, a big problem, a very big problem and “In the past 7
days, how often have you felt tired, dragged out, or sleepy during the day?” with responses
ranging from zero to seven days. Kenney (2012), and Wolfson & Carskadon (1998) studied
global sleep and daytime sleepiness using the Pittsburgh Sleep Quality Index (PSQI) . The
current study uses a similar sleepiness problem ordinal scale as the PSQI, but on a 5-point scale
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instead of a 4-point compressed scale: 1=no problem at all, 2=a little problem, 3=more than a
little problem, 4=a big problem, and 5=a very big problem. The PSQI also compresses the
frequency of problem sleeping behaviors; however, the current study retained the original,
ordinal coding scale: 1=0 days, 2=1 day, 3=2 days, 4=3 days, 5=4 days, 6=5 days, 7=6 days, 8=7
days.
Baron and Kenny (1986) explain a three equation procedure for SEM. First, the predictor
must directly influence the outcome. Second, the predictor must influence the mediator. Finally,
the mediator must influence the outcome after controlling for the predictor. Relationships in the
current study model are designed based on this procedure. SEM was deemed to be an appropriate
procedure for the current study because of the ability to examine complex relationships with
predictors simultaneously using multivariate analyses, as well as its ability to control for error
and operate with non-normal data.
There are four steps of SEM, as explained by Ullman (2006): model specification, model
estimation, model evaluation, and model modification. The first step, model specification,
includes stating the hypotheses in diagram and equation form so that the researcher is able to
articulate the exact relationships he or she is expecting to confirm. This step also involves
statistically identifying the model and assessing the statistical assumptions that underlie the
model. The measurement model relates variables or indicators to the different constructs and is
often the goal of confirmatory factor analysis (CFA) after hypothesized relationships have been
established (Ullman, 2006). The structural model is a representation of the relationships between
latent variables. There are specific features of the model including arrows, shaped text boxes
and numeric values (Ullman, 2006). Observed variables are included in rectangular boxes, while
latent variables are included in ellipses. Because latent variables are not directly observable,
researchers must rely on indicators (observed variables). A one-way arrow pointing at the
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dependent variable indicates the direction of the hypothesized relationship. A two-way arrow
indicates covariance between variables. The proposed model is depicted in Figure 1. This
researcher proposes that depression, eBAC, and sleep problems positively predict alcohol-related
negative consequences, and PBS use negatively predicts alcohol-related negative consequences.
Further, depression and eBAC negatively predict PBS use, while eBAC positively covaries with
depression and sleep problems. This researcher also proposes that alcohol-related negative
consequences will vary by race/ethnicity, age, and gender.

Figure 1. Proposed structural model.
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The second step, model estimation, requires the researcher to consider sample size and
normality assumptions before selecting an estimation method. Although the maximum likelihood
(ML) estimate yields the smallest variance when working with normal data, this researcher used
the mean- and variance-adjusted maximum likelihood (MLMV) estimator to correct for
deviation from multivariate normality of the data.
The third step, model evaluation, involves evaluating the overall fit of the model. For models
with less than 200 cases, chi-square is a reasonable measure of fit; however, when evaluating a
model with 400 or more cases, the chi-square is almost always significant, necessitating a
different measure of fit (Kenny et al., 2012). According to Ullman (2006), the comparative fit
index (CFI) and a residual based fit index called root mean square error of approximation
(RMSEA) are the most commonly used fit indices. Sometimes CFI and RMSEA will conflict,
with one value indicating a good fit and the other contradicting the finding. Hancock and Mueller
(2010) recommend reporting fit indices from three categories: absolute indices, parsimonious
indices, and incremental indices. The standardized root mean square residual (SRMR) is an
example of an absolute index, RMSEA with 90% confidence intervals was reported as a
parsimonious index, and CFI may be reported as an incremental index. However, Hu and Bentler
(1999) recommend a two-index presentation strategy, simply reporting RMSEA and SRMR,
with values less than .06 and .08, respectively, indicating a good fit.
The Mplus syntax that was used to estimate and evaluate the model is shown in the
Appendix. This researcher first needed to ensure that the SPSS dataset included only numeric
data values and included only the variables needed for the SEM analysis. She then saved the
SPSS dataset as a comma separated values (csv) file so that it was in a format that Mplus could
read. She unchecked the box for writing variable names to the file because Mplus can only read
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numeric data. The csv file is viewable as a text file and can be opened using notepad. It includes
values in the order that the variables were listed in the SPSS dataset. Because the original SPSS
dataset was free of missing data, there was no need to address which data were missing. The
Mplus syntax includes the commands, ‘FILE IS’ so that Mplus can locate the csv file that was
created, and the VARIABLE: NAMES should be listed in the order that they were listed in the
SPSS data file. In the current study, indicator variables were labeled with the first letter of the
latent variable name and a number, representing a different indicator variable. For example, the
sleep problems latent variable had five indicator variables, s1-s5. Indicator variables may be
listed in that format instead of “s1 s2 s3…”. The USEVARIABLES command indicates which
variables should be used in the analysis. This is necessary if there are variables included in the
dataset that will not be used in the analysis, however, this researcher included this line for
organizational purposes.
The ANALYSIS command specified the type of estimation that will be used (e.g. ML,
MLMV, WLSMV) based on the data. The MODEL command describes the paths in the
hypothesized model. The command, BY, is short for measured by and measures latent variables.
In the current model, the researcher specified that s1-s5 are indicator variables for s (sleep), d1d11 are indicator variables for d (depression), p1-p11 are indicator variables for p (PBS), and n1n8 are indicator variables for negative consequences. The command, ON, is short for regressed
on and defines regression relationships. Because negative consequences has a one-way arrow
pointing toward it from sleep problems, depression, eBAC, and PBS, the syntax indicates “n on s
d ebac p”. The only one-way arrow pointing to PBS is from depression, therefore, this is written
as “p on d”. The WITH command defines correlational relationships. In the current study, it was
hypothesized that eBAC was correlated with sleep, depression, and PBS. The researcher was also
interested in the regressed relationships of the variables in the full structural model with age,
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race/ethnicity, and gender. The OUTPUT command instructed Mplus to include sample statistics
with the standardized output. The standardized output also includes unstandardized output. The
STDYX section of the output is where the standardized output is read. The generated output
includes zero-order correlations, model fit estimates (CFI, SRMR, chi-square, RMSEA),
parameter estimates (factor loadings), path coefficients (indicates relationships in model),
residual variances, and R square values (the percentage of variance accounted for by all variables
that have an arrow pointing to specific variable).
The fourth and final step is model modification; however, modification is only necessary
when it is consistent with theory, as there is an important balance between achieving a good fit
and retaining meaning of the model in accordance to theory. According to Ullman (2006), three
methods for model modification include chi-square difference, Lagrange multiplier (LM), and
the Wald tests. The LM test examines the model to see if it would be improved by estimating one
or more of the parameters instead of having them fixed. The LM test identifies the parameter
that would lead to the largest drop in the model chi-square. The Wald test identifies which
parameters should be deleted to achieve a better fit.
There are some weaknesses of using SEM that should be noted (Ullman, 2006). A large
sample size is needed so that covariances are stable and because the Chi-square goodness of fit
test is sensitive to sample size. Missing data can also be problematic, as magnification may occur
if there are a large number of measured variables. The current study used a large sample size and
this researcher has excluded cases with missing data, which minimizes these weaknesses and
makes SEM an appropriate choice for data analysis.
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Effect size
An estimate of practical significance, or effect size, measures the magnitude of the strength
of a relationship or treatment. Effect sizes are determined using multiple estimates. According to
Cohen (1990), “effect-size measures include mean differences (raw or standardized), correlations
and squared correlation of all kinds, odds ratios, kappas—whatever conveys the magnitude of the
phenomenon of interest appropriate to the research context….dependent on population
variability of the dependent variable (pp. 1310).”
Cohen’s d is an example of an effect size measure that estimates group differences between
two or more groups, Pearson r is an example of one that estimates shared variance between two
or more variables, and the adjusted R2 corrects for sampling error when using a small sample
size.
Rather than a p-value, it is much more useful to include a confidence interval, with a range of
values for the effect size index (Cohen, 1990), as they are more accurate than point estimates
(Kline, 2004). Effect size is also not sensitive to sample size, as some measures of significance
are, and therefore, is a more appropriate measure of the magnitude of the effect between
variables (Ferguson, 2009). Ferguson (2009) explains, “A researcher who finds that a treatment
effect is non-significant using a sample of 100 participants, randomly assigned, may find that
simply adding 100 more participants produces statistically significant effects, even though the
treatment effects remain identical (pp. 1).”
An effect size estimate can be influenced in a number of ways and therefore should be
interpreted with caution in certain circumstances. Effect size interpretation should consider the
context and reliability of the study’s methodology. Sample responses with poor reliability of the
measure can bias the effect size as well as using statistical methods that reduce variance, such as
creating false dichotomies with response choices (Ferguson, 2009).
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This researcher based coding decisions on the theoretical context of the variables and the
model in order to avoid this kind of bias and used effect size to indicate practical significance
due to the large sample size, which results in all estimates having statistical significance.
Standardized parameter estimates can be interpreted as effect size, or practical significance in the
current study.
VCU Institutional Review Board
This secondary data analysis research was approved by the Institutional Review Board (IRB)
at Virginia Commonwealth University for an exempt review because all identifiers on both the
individual and institutional level were removed prior to the researcher receiving the data. The
current study (VCU IRB# HM15017) qualified for exempt review according to 45 CFR
46.101(b) Category 4 because, as previously noted, all data were pre-existing and there was no
way to link responses to the participants.
Delimitations
It is with full intention that the current research will contribute to the body of literature
pertaining to higher education, as administrators and student affairs faculty make decisions about
the use of limited resources to best reduce alcohol-related negative consequence in the most
efficient ways. Findings from the current research are delimited to institutions that participated in
the ACHA-NCHA administration in spring 2009 and used random sampling for the data
collection methods.
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CHAPTER 4
Results
Descriptive Statistics
Descriptive statistics, including measures of central tendency (e.g., mean, median, and
standard deviation) were computed on estimated blood alcohol content (eBAC), the use of
protective behavioral strategies (PBS), depression, sleep problems, and alcohol-related negative
consequences.
Estimated Blood Alcohol Content (eBAC). Sample characteristics by eBAC level are
detailed in Table 6 and measures of central tendency that describe the eBAC distribution across

sample characteristics are displayed in Table 7. Across all of the demographic groups, the
distributions were negatively skewed, as the researcher would expect with a sample that
excluded non-drinkers. The mean eBAC for males and females in the sample was .07 mg/dL.
Students who were under 21 years old drank to a higher eBAC than those who were 21 years or
older. Among the racial/ethnic groups, white (non-Hispanic) students and the American
Indian/Alaskan Native/Native Hawaiian students had the highest mean eBAC (M =.07), while
Black (non-Hispanic) students had the lowest mean eBAC (M =.05).
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Table 6
Frequency of Estimated Blood Alcohol Content (eBAC) by Gender, Age, and Race/Ethnicity
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Table 7
Distribution of Estimated Blood Alcohol Content (eBAC) by Gender, Age, and Race/Ethnicity

Use of PBS. Several protective behaviors are used by students when they consume
alcohol to reduce harm associated with consumption. The most common PBS used most of the
time or always when drinking alcohol were staying with the same group of friends (86%), using
a designated driver (81%) and eating before and/or during drinking (78%), followed by keeping
track of the number of drinks (65%), sticking to one kind of alcohol (51%), avoiding drinking
games (38%), determining in advance not to exceed a certain number of drinks (36%), and
having a friend tell you when you’ve had enough (32%). The least common PBS used were
pacing drinks to one or fewer per hour (28%), alternating between alcoholic and non-alcohol
drinks (26%), and choosing not to drink (20%). A higher percentage of females used PBS more
than males across all PBS. As compared to Whites, a higher percentage of non-White students
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used PBS when drinking, with the exceptions of eating before and/or during drinking, staying
with the same group of friends, sticking to one kind of alcohol, and using a designated driver,
when a higher percentage of White students used as compared to non-White students.
Sleep problems. Five items related to sleep problems measured sleepiness and quality of
sleep. Among females, 17% reported that in the last seven days, daytime sleepiness has been a
big or very big problem, as compared to 14% of males. When asked about frequency of sleep
problems in the last 7 days, 93% of students reported feeling dragged out, tired, or sleepy during
the day. Sixty-six percent reported going to bed because they weren’t able to stay awake any
longer, and 46% reported waking too early in the morning without being able to go back to sleep.
A greater percentage of females reported sleep problems than males. Although visual binning
was used to accommodate for the varying response options when initially conducting reliability
analyses, the binned variables were not appropriate to use in the SEM. Therefore, the researcher
conducted another reliability analysis with the originally coded items that included varying
response choices and used those items for the SEM.
Depression. Depressive symptoms were reported by respondents as well. The most
common depressive symptoms were “felt overwhelmed by all you had to do” (89%), “felt
exhausted not from physical activity” (84%), and “felt very sad” (64%), followed by “felt very
lonely” (59%), “felt overwhelming anxiety” (51%), “felt things were hopeless” (47%), “felt
overwhelming anger” (40%), and “felt so depressed it was difficult to function” (31%). The
lowest prevalence of depressive symptoms was among “seriously considered suicide” (6%),
“intentionally injured self” (5%), and “attempted suicide” (1%). A higher percentage of females
reported depressive symptoms than did males.
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Alcohol-related negative consequences. The most common negative consequences
experienced in the last 12 months were “did something you later regretted” (36%), and “forgot
where you were or what you did” (31%). The next most commonly experienced were “had
unprotected sex” (16%), “physically injured self” (16%), “got in trouble with the police” (4%),
“physically injured another” (2%), “had sex without giving consent” (2%), and “had sex without
getting consent” (0.3%). A higher percentage of males experienced these across all alcoholrelated negative consequences, as compared to females. A higher percentage of white students
experienced negative consequences related to alcohol than non-white students across all negative
consequences, with the exception of the consequence, having sex without getting consent.
Reliability of indicator variables
Items used as indicator variables for each of the four latent variables were examined for
reliability as part of related subscales. Cronbach’s was used as the reliability coefficient. The
PBS indicators displayed in Table 8 were coded on the original five-point scale and had high
internal consistency (; therefore, 11 of them were retained for use in the model.
Although the exclusion of the item, “use a designated driver”, would increase the reliability, the
decision was made to retain it as an indicator item in order to adhere to the PBS consequences
scale that was used in a previous study (Martens et al., 2004).
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Table 8
Reliability Analysis of Protective Behavioral Strategies (PBS) Scale, 

Table 9 shows the reliability of the depression latent variable indicator items. These items
were coded on the original five-point scale with reliability of Although the reliability
coefficient would have increased as a result of excluding the items, “intentionally cut, burned,
bruised, or otherwise injured yourself” and “attempted suicide”, these items were retained based
on the comparison of constructs within this subscale with other instruments that are used to
diagnose depression, as shown in Table 5 in Chapter 3 (e.g. Diagnostic and Statistical Manual of
Mental Disorders, 4th Edition, the Hamilton Depression Rating Scale, and the MontgomeryAsberg Depression Rating Scale).
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Table 9
Reliability Analysis of Depressive Symptoms Scale, 

A reliability analysis of the sleep problems items was conducted with Of the
five items included, one item had original coding that differed from the original coding of the
other four items. Cronbach’s alphas for each of the items are shown in Table 10. Although the
alpha level demonstrates low reliability, alpha would not increase as a result of deleting any of
the items; therefore, all five items were retained. The items included in the sleep problems scale
pertained to daytime sleepiness and sleep quality, and were similar to the items included in
previous studies (Kenney et al., 2012; Wolfson & Carskadon, 1998).
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Table 10
Reliability Analysis of Sleep Problems Scale, 

Table 11 displays the internal consistency of the alcohol-related negative consequences scale
and The exclusion of the sex-related negative consequences would have increased the
reliability coefficient; however, the decision was made to retain those items due to findings in the
literature that show that college students who drink alcohol are more likely to engage in
unplanned sexual activity than those who are not heavy drinkers (Perkins, 1992) and female
college students who use sex-related PBS are less likely to experience sex-related alcohol
negative consequences (Lewis et al., 2010).
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Table 11
Reliability Analysis of Alcohol-Related Negative Consequences Scale, 

Structural Equation Model
This researcher conducted a confirmatory factor analysis (CFA) and an evaluation of the
measurement model, which tested relationships between indicator variables and their respective
latent variables. The structural model was also evaluated, which tested relationships among the
latent variables.
Bivariate correlations. Associations between indicator variables were examined for
significance at p ≤ .05 level. Tables 12 through 15 display these correlations due to the large
number of indicator variables. Indicator variables are abbreviated as they are in the structural
model; PBS indicator variables are P1-P11, Depression variables are D1-D11, Sleep problems
indicator variables are S1-S5, and alcohol-related negative consequences are N1-N8.
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Table 12
Descriptive Statistics and Zero-Order Correlations for PBS Indicator Variables
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Table 12, cont.
Descriptive Statistics and Zero-Order Correlations for PBS Indicator Variables
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Table 13
Descriptive Statistics and Zero-Order Correlations for Depression Indicator Variables
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Table 13, cont.
Descriptive Statistics and Zero-Order Correlations for Depression Indicator Variables
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Table 14
Descriptive Statistics and Zero-Order Correlations for Sleep Problems Indicator Variables
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Table 15
Descriptive Statistics and Zero-Order Correlations for Negative Consequences Indicator
Variables

Measurement model. A confirmatory factor analysis (CFA) is driven by theoretical
relationships among observed and unobserved variables and shows a visual representation of
relationships between observed variables and a latent variable. Results from the CFA provided
support for a four-factor model and are shown in Tables 16-19. All of the standardized factor
loadings were significant at p < .01. The lowest factor loadings for each factor included
“awakened too early in the morning and couldn’t get back to sleep” (.263) on the sleep problems
factor, “attempted suicide” (.263) on the depression factor, and “use a designated driver” (.244)
on the PBS factor. The negative consequences factor had a few low factor loadings, including
.096 for “had sex with someone without their consent” and .221 for “someone had sex with me
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without my consent, and .266 for “got in trouble with the police.” These factor loadings are
lower than has been deemed acceptable in previous literature. The decision was made to retain
all of these items in the model, despite the low factor loadings because these items are commonly
included in similar scales throughout the literature and the theoretical underpinnings of the
model support their inclusion for validity of the latent variables.
Table 16
Standardized Factor Loadings for Indicator Variables of Negative Consequences
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Table 17
Standardized Factor Loadings for Indicator Variables of Sleep Problems
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Table 18
Standardized Factor Loadings for Indicator Variables of Protective Behaviors (PBS)

79

Table 19
Standardized Factor Loadings for Indicator Variables of Depression
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Structural model. The final SEM model had 36 dependent variables and four latent
variables with 130 parameters. The researcher used mean- and variance-adjusted maximum
likelihood (MLMV) estimation to correct for deviation from multivariate normality of the data.
The researcher anticipated that there would be a positive relationship between depression and
negative consequences, eBAC and negative consequences, sleep problems and negative
consequences. Further, it was hypothesized that PBS would be inversely related to negative
consequences.
This researcher’s first hypothesis was that depression and sleep problems, when entered into
a model with eBAC would better predict alcohol-related negative consequences than eBAC
alone. Path coefficients shown in Table 20 and Figure 2 are not correlation coefficients, but
rather should be interpreted as values that indicate how much of an increase or decrease from one
variable’s standard deviation is occurring when another variable increases by the standard
deviation from its own mean (NIMH, 2011). In reference to the model from the current study, if
eBAC increases by one standard deviation from its mean, experiencing negative consequences
would be expected to increase by .23 its own standard deviation of its mean while keeping all
other connections constant. We would expect this relationship as supported by the literature. An
increase in the standard deviation of PBS was related to a .42 decrease in the standard deviation
of negative consequences, and an increase in depression was associated with a .17 increase in the
standard deviation of negative consequences. The sleep problems variable was related to
negative consequences by a .03 increase in standard deviation of negative consequences. A
negative relationship (-.09) between depression and PBS existed. Correlations between eBAC
and sleep problems, and eBAC and depression showed weak but positive relationships, r =.03
and r =.02, respectively. A moderate negative correlation existed between eBAC and PBS (-.42).
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Table 20
Standardized and Unstandardized Parameter Estimates (S.E. in Parentheses)
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Table 20, cont.
Standardized and Unstandardized Parameter Estimates (S.E. in Parentheses)
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Table 20, cont.
Standardized and Unstandardized Parameter Estimates (S.E. in Parentheses)

Standardized R-square indicated the predictive relationship of latent variables to one another,
as shown in Figure 2. Depression, PBS, eBAC, sleep problems, race/ethnicity, age, and gender
accounted for 39% of the variance in alcohol related negative consequences. Depression, eBAC,
race/ethnicity, age, and gender accounted for 10% of the variance in PBS. Race/ethnicity, age,
gender, and eBAC accounted for 2% of the variance in sleep problems. Race/ethnicity, age,
gender, and eBAC accounted for 3% of the variance in depression.
The researcher’s second hypothesis was that the predictive model would vary based on age,
gender and/or race/ethnicity. Related to age, findings indicated that as age increased there was a
decrease in the standard deviation of depression (-.07), negative consequences (-.07), eBAC
(-.21), and sleep problems (-.08), and an increase in the standard deviation of protective
behaviors (.08). Being a male student was related to a decrease in the standard deviation of
depression (-.16), sleep problems (-.13), negative consequences (-.02), and PBS (-.26), and
increase in eBAC (.02). White students in general were related to an increase in standard
deviation of negative consequences (.06), and eBAC (.07), but a decrease in the standard
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deviation for depressive symptoms (-.03) and PBS use (-.05). Race/ethnicity did not have any
relationship with sleep problems (.00).
Findings from the CFA and SEM showed that the relationships indicated in the proposed
model were theoretically-driven and were appropriate to include in the final latent variable
model. The proposed model (Figure 1) and the final latent variable model (Figure 2) reflected the
same relationships. Goodness of fit indices were computed to determine if the data fit the model.
The Root Mean Square Error of Approximation (RMSEA) was .044, with a 90% CI (.044, .044),
the standardized root mean square residual (SRMR) was .066, and the Comparative Fit Index
(CFI) was .773.
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Figure 2. Full structural model. Note. Sleep had 5 indicator variables, depression had 11
indicator variables, PBS had 11 indicator variables, and alcohol-related negative consequences
has 8 indicator variables.
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CHAPTER 5
Summary of Results
The current study is the first in a series of anticipated studies to examine variables that have
an effect on alcohol-related negative consequences. This study focused on investigating the
relevance of depression, sleep problems and use of protective behavioral strategies (PBS) when
drinking to the experience of alcohol-related negative consequences. There are several findings
from this study that contribute to the current literature on college student alcohol consumption
and alcohol-related negative consequences. In the current study, students under 21 years old, and
whites reported higher estimated Blood Alcohol Content (eBAC) than students over 21 years old
who were non-white, consistent with the literature (Crotty, 2011). Both males and females in the
sample had a mean eBAC of .07, contrary to the literature, which states that males have higher
eBAC than females (Crotty, 2011). PBS use was more common among females, supporting the
literature (Lewis et al., 2010) and non-white students, than among males and white students in
the current study. One of the most commonly used PBS found in this study, keeping track of the
number of drinks, was consistent with the literature (Haines et al., 2006). Other PBS that were
commonly reported in the current study were staying with the same group of friends, using a
designated driver, and eating before and/or during drinking. In the current study, younger
students, females, and non-white students experienced depression to a greater extent than older,
white, and male students. The most common depressive symptoms reported were felt
overwhelmed by all you had to do, felt exhausted, and felt very sad. Sleep problems were
experienced more by females as compared to males, also supported by the literature (Kenney et
al., 2012). Students who were younger, female, and white experienced more negative
consequences than their counterparts. The literature suggests that female students experience less
alcohol-related harm (Haines, et al., 2006), contrary to the findings in the current study. The
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most common negative consequences reported were did something you later regretted, and
forgot where you were or what you did.
The inverse relationship between PBS use and alcohol-related negative consequences, as well
as between PBS use and eBAC has been well documented in the literature (Martens et al., 2004;
Turner et al., 2004; Borden et al., 2011; Haines et al., 2006; Martens et al., 2011; Crotty, 2011).
The current study’s findings support the results of a study by Haines et al. (2006), which showed
specific protective behaviors strongly correlating with a reduction in alcohol-related negative
consequences. The relationships between PBS and eBAC, and PBS and negative consequences
are the strongest relationships in the structural equation model (SEM) for the current study. The
substantial role that PBS plays in the current study aligns with harm reduction approaches, which
educates students about skills that enable them to consume alcohol in a low-risk way. The goal
of educating students using these approaches is primarily to help students avoid experiencing
alcohol-related negative consequences.
Reliability analyses were conducted using the indicator variables as a subscale for each latent
variable. Cronbach’s alpha statistic of reliability indicates how well items are correlated and
partially depends on the number of items in a scale (Gliem & Gliem, 2003). George and Mallery
(2003) advise that Cronbach’s alpha be interpreted in the following way: “ > .9 – Excellent, > .8
– Good, > .7 – Acceptable, > .6 – Questionable, > .5 – Poor, and < .5 – Unacceptable” (p. 231).
The 11-item depression subscale showed good reliability ( he 11-item PBS subscale
showed acceptable reliability ( both the5-item sleep problems subscale (and
the 8-item alcohol-related negative consequences subscale  showed questionable
reliability According to Gliem and Gliem (2003), when reliability is low, evidence of the
validity of a scale may be poor. However, the literature supports retaining all of the items in the
sleep problems scale (Kenney et al., 2012; Wolfson & Carskadon, 1998), and the alcohol-related
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negative consequences scale (Perkins, 1992; Lewis et al., 2010), despite the questionable
reliability because these items support the theoretical construct more comprehensively when the
items are retained.
A potential explanation for the low reliability of both the alcohol-related negative
consequences scale and the sleep problems scale is the low number of items on these scales,
eight items and five items, respectively. It is also possible that the items that were included on
the instrument to measure the alcohol-related negative consequences and sleep problems latent
variables were not sufficient to comprehensively represent those constructs. Gliem and Gliem
(2003) noted that good internal consistency does not mean that the constructs being measured
using items from the instrument are unidimensional. Rather, conducting a factor analysis would
be the next step in determining the dimensionality of the construct.
The researcher conducted a confirmatory factor analysis (CFA) for each of the scales in the
measurement model. All CFA factor loadings were statistically significant at p <.001, although a
few items from each scale had low factor loadings. The alcohol-related negative consequences
factor had low factor loadings on four items: got in trouble with the police (.266), had sex
without my consent (.221), had sex without their consent (.096), and physically injured another
(.276). The sleep problems factor had two low factor loadings: awakened too early (.263), and
had a hard time falling asleep (.365). The PBS factor had three low factor loadings: eat
before/during drinking (.389), have a friend let you know when you have had enough (.397), use
a designated driver (.244). The depression factor had two low factor loadings: intentionally
cut/burned/injured self (.374), and attempted suicide (.262). All of the low factor loadings were
retained in the measurement model because their inclusion supported the theoretical definitions
of the latent variables and kept the measurement consistent with the current literature.
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Model fit indices for the current study indicate that the model and the data in the current
study are a good fit, demonstrated by RMSEA= .044, 90% CI (.044, .044) and SRMR= .066,
while the CFI=.774 contradicts the fitness of the model. Using this standard proposed by Hu and
Bentler (1999), the model in the current study is a good fit with the data. However, being
cognizant of the differences in reporting recommendations that determine a good model fit is
important for researchers who are making conclusions from the current study. It is presumed that
model fit would have been improved with a more complete measure for sleep problems and
alcohol-related negative consequences. In addition, it is possible that the relationships shown in
the full structural model are actually stronger than noted as path coefficients, but are statistically
minimized due to the problems with the measures. This statistical model accounts for 39% of the
variance in alcohol-related negative consequences. These findings suggest that an additive effect
of depression, eBAC, sleep problems, and certain demographics greatly impact the amount of
harm that college students may experience as a result of their alcohol use, confirming this
researcher’s hypothesis.
Interpretation of Findings
The model that was evaluated in the current study is not a perfect model, however, it sheds
light on valuable and statistically significant relationships that have the potential to reduce
alcohol-related harm among college students. Two of the latent variable scales (sleep problems,
and alcohol-related negative consequences) used data in the current study and demonstrated low
reliability, which may cause skepticism about why the items in question were retained. However,
the items support the validity of the constructs. In the field, these items are commonly treated as
coherent scales (Martens et al., 2004).
The model offers some advantages to thinking about these phenomena. While depression,
eBAC, and sleep problems positively predicted negative consequences individually, eBAC was
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the strongest single predictor of negative consequences, followed by depression, and then sleep
problems. It is possible that sleep problems appeared to predict alcohol-related negative
consequences at such a minimal level due to the low reliability of the sleep problems scale. Also,
the sleep problems items varied in response options, which may have been an obstacle to the data
analysis. Further, the model showed that 39% of the variance in alcohol-related negative
consequences was explained collectively by sleep problems, eBAC, depression, PBS, gender,
age, and race/ethnicity. The remaining variance in alcohol-related negative consequences could
be accounted for by variables not included in this model. For example, students who drink
alcohol in a high-risk way, and who may be depressed or have sleep problems may not only be
using PBS less frequently than their counterparts, but may seek out behaviors that increase the
probability of experiencing alcohol-related harm. Nineteen percent of students in the sample for
the current study had been diagnosed with depression when they took the survey, but students
who have been undiagnosed and/or untreated may also be more socially isolated or have fewer
social connections than other students and have a lower self-worth. Impaired judgment and a
decrease in physical coordination may be symptoms of high-risk drinking and/or depression that
could impact the severity and frequency of experiencing alcohol-related negative consequences.
Environmental factors may also account for some of the missing variance in alcohol-related
negative consequences, including whether a student lives on- or off-campus, whether they live
with or socialize with peer members of certain groups, such as fraternity brothers or sorority
sisters, or members of athletic teams. None of the aforementioned factors are included in the
scope of this study. Additionally, there may be alcohol-related negative consequences that this
study did not include (e.g., phone calls or texting that were later regretted, confusing friends’
names, feeling dehydrated the following day). Anecdotal evidence from a colleague over a
conference call revealed that students, when asked in a focus group, felt that the negative
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consequences they most commonly experience and most care about avoiding are not represented
on the ACHA-NCHA.
The literature sheds light on the significance of findings when interpreting the results. Rather
than a p-value, it is much more useful to include a confidence interval, with a range of values for
the effect size index (Cohen, 1990), as they are more accurate than point estimates (Kline, 2004).
Effect size is also not sensitive to sample size, as some measures of significance are, and
therefore, is a more appropriate measure of the magnitude of the effect between variables
(Ferguson, 2009). This researcher based coding decisions on the theoretical context of the
variables and the model in order to avoid this kind of bias and used effect size to indicate
practical significance due to the large sample size, which results in all estimates having statistical
significance. Standardized parameter estimates noted in the tables in previous chapters can be
interpreted as effect size, or practical significance in the current study.
Two threats to construct validity may help to explain some of the results from the full
structural model. Construct underrepresentation and construct irrelevant variance (Messick,
1995) may have affected the depth of the measurement of some of the variables, specifically the
sleep problems and alcohol-related negative consequences latent variables. It is possible that
these scales had such low reliability because there were dimensions of the construct that were not
represented by the items available on the instrument, or that there were dimensions that were
inevitably included, but were not necessary to defining the construct. It is also possible that both,
construct underrepresentation and construct irrelevant variance played a role in distorting the
findings for the current study, making it difficult to interpret when anecdotal evidence of these
relationships contradicts the empirical findings. Perhaps the same is true for the sleep problems
scale as for negative consequences --- that the sleep problems students most commonly
experience related to alcohol negative consequences are not addressed in the measure.
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Protective behaviors (PBS), had the strongest relationship, after eBAC, with alcohol-related
negative consequences in the current study. PBS had a moderate, statistically significant inverse
relationship with alcohol-related negative consequences. This finding supports the results from
several studies in the literature (Martens et al., 2004; Borden et al., 2011; Haines et al., 2006;
Martens et al., 2011), and also aligns with harm reduction approaches to educate students on the
skills needed to avoid alcohol-related negative consequences instead of instructing students using
an abstinence-only approach to alcohol use. Clinically speaking from professional experience,
students use protective behaviors to stay safe when they are partying or socializing. This
researcher has listened to dozens of students share multiple strategies they have used so that they
have a good time, but avoid getting into trouble with the police, avoid undesired sexual
activities, and bypass a situation where they could harm themselves or others, confirming the
research findings from Haines et al. (2006) that most students use multiple PBS. Health
education programming and media campaigns using a harm reduction framework could
significantly help students avoid alcohol-related negative consequences if PBS use was central to
media messaging and group discussions.
The current study expands our understanding of the potential risks for experiencing alcoholrelated negative consequences as a result of how much alcohol one drinks. Alcohol use alone is
not sufficient to explain alcohol-related negative consequences, but models and interventions
should also take into account additional factors related to affective, physical and emotional wellbeing. In fact, most college students are not high risk drinkers, as supported by the social norms
approach (Perkins & Berkowitz, 1986), and most college students would not be categorized as
being at a substantially high risk for experiencing negative consequences simply because of the
amount they drink (Weitzman & Nelson, 2004). However, risk for experiencing alcohol-related
negative consequences extends beyond the amount of alcohol consumed. This study helps to
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define the other factors that increase risk for experiencing alcohol-related negative consequences,
even when the drinking level itself is not defined as high risk. For example, a student who is a
moderate drinker, but who is sleep-deprived and depressed, may be as high risk for alcoholrelated negative consequences as a student who has engaged in binge drinking, but has had
adequate sleep and is not depressed.

Mean Number of Negative Consequences
at Two Levels of eBAC, by Number of
Risk Factors
Neg. Consequences Score
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Figure 3. Mean Number of Negative Consequences at Two Levels of eBAC, by Number of Risk
Factors
Figure 3 illustrates the relationship between risk factors and the number of negative
consequences for both low risk (eBAC <.08) and high risk (eBAC >.08) drinkers. The three risk
factors were defined by scores on the scales for depression, sleep problems and use of protective
behaviors. For each scale, the median within each sex/race/year in school category was used to
divide the scale into 1) low risk (less than or equal to the median for depression and sleep
problems, greater than or equal to the median for PBS) and 2) high risk (greater than the median
for depression and sleep problems, less than the median for PBS) groups. As the figure
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illustrates, the mean number of negative consequences increases linearly, for both low risk and
high risk drinkers, as the number of risk factors increases. In other words, regardless of the
amount of alcohol consumed, students in the current study experienced more alcohol-related
negative consequences with each increase in the number of risk factors. A low score on
depression and sleep problems and high score on PBS characterized a student with no additional
risk factors. One additional risk factor was characterized by either a high score on depression OR
a high score on sleep problems OR a low score on protective behaviors. Two and three additional
risk factors were characterized by a combination of those scores as indicated.
The research in the field has been helpful when interpreting anecdotal evidence in the
researcher’s professional role working with college students on health and wellness issues. A
philosophy of the researcher’s workplace is to create messaging and services that are positive,
inclusive, and empowering. The mass of literature on the social norms approach to reduce highrisk drinking has been applied to the student populations at numerous schools across the U.S.,
including this researcher’s university. Data collected using rigorous research methods
consistently support the findings of Perkins and Berkowitz (1986); most college students do not
drink in a high-risk way. However, the findings from the current study shed light on the alcoholrelated negative consequences that students may experience due to additional factors other than
how much alcohol they consume.
Limitations
There are limitations to note about the current study. The sample used in this study differed
demographically from the profile of U.S. college students enrolled in U.S. two-and four-year
colleges or universities in 2009, as provided by the National College Education Statistics
(NCES) database. The ACHA-NCHA data used in this study was disproportionately white,
95

younger, and more female than the NCES data. This means that the results can only cautiously
be generalized to the population of U.S. college students.
There are additional limitations to the conclusions that can be made based on race/ethnicity.
The statistical model in the current study could only include the race/ethnicity observed variable
as a binary variable (white and non-white) because the sample was so predominantly white
(79%). To make predictive statements about racial/ethnic groups that represented such small
percentages of the total sample may not have yielded findings that would be as helpful when
applying the research findings to practice. This is important because drinking behaviors vary by
race/ethnicity.
Reliability coefficients were low for sleep problems and the negative consequences subscale,
potentially because of the aforementioned varying sleep item responses, and also because the
negative consequences item response options were coded as binary options. Most importantly,
construct underrepresentation and construct irrelevant variance are two threats to validity of
these two latent variables. Therefore, it is possible that that these constructs play a more
significant role in the model than they appeared to in the current study.
Because there was no validation with the self-report data in the current study, the findings
should be interpreted with caution. Although the literature includes studies indicating evidence
of validity for self-report data on alcohol use in the college population, there remains concern
about self-report data.
The analysis was limited to the items that were available on the ACHA-NCHA. In some
cases, that meant that the sleep problems latent variable, which should have had a greater number
of indicator variables, was limited in its scope as it contributed to the endogenous variable.
Another critical limitation was the wording of some the items pertaining to the various time
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durations that were referred to in the questions. As a result, this researcher may not have been
able to ascertain a comprehensive profile of subjects in the sample, specifically related to
drinking behaviors, depression, and sleep problems. Various questions asked students to recall
their behaviors the last time “partied”/socialized, over last two weeks, over last 30 days, and over
last 12 months. The difference in length of time can be a challenge when seeking to gain insight
into the relationships between constructs as they predict negative consequences. This
measurement shortfall may have impacted the findings by minimizing the strength of the
relationships between latent variables. In other words, sleep problems may have been related to
eBAC and alcohol-related negative consequences to a greater extent if the items, time frame and
answer options that were available on the ACHA-NCHA were more consistently worded.
Recommendations for Future Research and Intervention
Given the increase in the volume of literature about alcohol-related negative consequences
over the past decade, the current study has made a primary contribution by examining sleep,
depression, alcohol use, and negative consequences in one model with a very large, national
sample of U.S. college students. Discussions with several clinicians unveiled anecdotal cases
where alcohol-related harm was greater in students with depression or sleep problems. Results
from the current study may assist clinicians and health educators who want to improve the
probability that they will be able help reduce negative consequences among college students
when they drink alcohol. These staff may engage students in a conversation about risk
prevention (e.g. one on one consults, campus-wide media campaign) and also provide support for
conducting brief screenings about alcohol so that clinicians may be more effective in helping
students to reduce alcohol-related negative consequences. The traditionally used abstinence-only
“Just Say No” message is not sufficient, as we still have a problem with alcohol-related negative
consequences on college campuses. The current study could help health educators expand their
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toolbox and may assist researchers in finding more relationships that account for some of the
unexplained variance in this study. Interpreting these predictive relationships are important to the
way that students are screened for alcohol problems on college campuses, as well as decisions
that college students make about alcohol in the greater context of healthy lifestyle decisions.
Students who are taught to be self-regulative, use healthy coping strategies in response to stress,
and practice behaviors that will keep them safe, mentally and physically healthy will achieve
optimal health and will be more successful in their academic and career goals.
There are research inquiries that remain pertaining to these relationships. The eBAC measure
is a measure of quantity and frequency of alcohol use, and is as good a measure as the number of
drinks consumed the last time partied or socialized (Turner et al., 2004). Because eBAC is
calculated using data from the last time students drank alcohol, it would be interesting to conduct
a future study that separates drinkers into low-moderate-high frequency and low-moderate-high
quantity in reference to the mean alcohol use of the sample, as in a presentation by Keller (2011),
in order to obtain a more detailed picture of what kind of drinkers comprise the sample.
Another area of future research is a closer examination of students with depression who drink
alcohol, but do not experience negative consequences as a result of their drinking. It is possible
that these students began receiving treatment for their depressive symptoms before they began
drinking alcohol, and that their depression diagnosis is protective against alcohol-related harm. It
is also possible that mental health help-seeking behaviors were viewed positively and as
acceptable among peers.
Given the concerns of treating all negative consequences as a scale despite low factor
loadings, the researcher would recommend repeating the same analysis for individual negative
consequences rather than the scale on the more frequently used negative consequences, and then
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validating the results. It would also be worthwhile to perform the same analysis using latent
variables after excluding those items with low factor loadings to examine if the relationships
remain.
The race/ethnicity variable was recoded as a dichotomous variable in the current study
because of the prevalence of white students in the data set. While the binary coding decision for
race/ethnicity provided general findings about the model, a future study that disaggregates
race/ethnicity categories in the predictive model may contribute to the literature in a unique way.
Much of the research on alcohol-related negative consequences and protective behaviors is
grounded by the Social Norms Approach, developed by Perkins and Berkowitz (1986).
Practitioners who employ this approach to correct misperceptions about the norms of one’s
social peer group do so by making known the accurate percentage of those in the peer group who
engage in the health behavior, or the healthy majority. According to this theory, the resulting
corrected perceptions will also have the group members engaging in healthy behaviors in order
to conform to their peers’ health behaviors. This theory has been widely used at colleges and
universities, high schools, and middle schools. Conley (2011) studied college freshmen and their
normative perceptions around mental health help-seeking behaviors and found that students
misperceived the norm, that college students viewed help-seeking as a personal strength rather
than a weakness. It would be interesting to determine if students who are receiving social
norming messages and norms-based education related to alcohol use and mental health helpseeking at their colleges and universities have lower prevalence rates of negative consequences
as compared to students who are not.
Future studies that are conducted to determine factors that are related to experiencing
alcohol-related negative consequences may use year in school as a measure of development
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instead of age, as was used in the current study. The unsettled economy may have made it
difficult for many students to begin college upon graduating from high school, and nontraditional aged students may be returning to college to acquire new skillsets that will make them
more marketable in the workforce. As a result, the ages of students enrolled may make it difficult
to analyze a dataset such as the one used in the current study. Further research is needed to
determine if using year in school is a better measure of development related to
partying/socializing behaviors than age.
A more complete measure of sleep problems among college students is necessary. While the
sleep problems items included on the ACHA-NCHA are the gold standard for collecting these
data in samples of college students, there is a need for more items with consistent response
choices that can be combined as a scale with a good reliability coefficient. Given anecdotal
evidence that sleep hygiene and sleep as an essential component to wellness are most recently
integrated into health promotion efforts on college campuses, the need for reliable measures to
assess needs and evaluate programming efforts will continue to increase over the next few years.
A last area of future research is further investigation into the positive correlation between
sleep problems and depression. It is possible that there are additional health behaviors that would
mediate the relationship between these two variables in order to predict alcohol-related negative
consequences.
In order to reduce alcohol-related negative consequences, professionals who work with
college students must educate students using harm reduction approaches and by listening to
students as they put these health behaviors and contributing factors in context.
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Conclusions
The current study of a large national sample of U.S. college students who report that they
drink alcohol examined the predictive effects of sleep problems and depression when entered
into a model with eBAC, a measure of alcohol use that includes quantity and frequency, and
protective behavioral strategies (PBS). Descriptive statistics showed that a greater percentage of
students younger than 21 years old drank to an eBAC of .08 mg/dL as compared to those who
were 21 years or older. There is potential for alcohol-related negative consequences when
students engage in this kind of high-risk drinking. Students use PBS (e.g., pacing drinks,
avoiding drinking games, keeping track of the number of drinks) in order to avoid harm
associated with high-risk drinking. A greater percentage of females and non-white students use
PBS than males, and males and white students experience alcohol-related negative consequences
more than females and non-white students. Conversely, females experienced depressive
symptoms and sleep problems more than their male counterparts.
Using SEM, the researcher found that a four-factor model had a good fit with the data.
Depression, eBAC, and sleep problems were positively related to alcohol-related negative
consequences. Depression and eBAC showed negative relationships with PBS, and PBS showed
a negative relationship with alcohol-related negative consequences. Demographic factors were
also statistically significant. Age negatively correlated with sleep problems, depression, and
negative consequences, and positively correlated with PBS. In other words, the older students in
the sample had fewer sleep problems, fewer depressive symptoms, and fewer negative
consequences, while using more PBS than the younger students. Gender negatively correlated
with all four of the latent variables: male students in the sample experienced fewer depressive
symptoms, sleep problems, and negative consequences while using fewer PBS, but positively
correlated with eBAC. White students in the sample experienced fewer depressive symptoms,
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and used fewer PBS, but experienced more negative consequences and sleep problems, while
also having a higher eBAC.
These findings have implications for college students and those who work to keep them
healthy, as depression and sleep problems, when entered into a predictive model with eBAC,
positively predict alcohol-related negative consequences. Student health and wellness
practitioners, faculty and staff who interact regularly with students, university counseling
centers, and staff who are charged with student retention are critical players in identifying
students who are experiencing alcohol-related negative consequences in order to best connect
them to resources. The current study’s findings may expand how professionals approach
prevention in terms of screening and counseling students to avoid these consequences, which
although labeled “alcohol-related” are also related to other emotional and behavioral factors. The
major contribution of this study is that the findings serve as a starting point for future research
that is critical to reducing alcohol-related negative consequences on U.S. college campuses.
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American College Health Association National College Health Assessment II
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Appendix B
Mplus Syntax for Final SEM Model
DATA:
FILE IS "C:\Amanda\dataSEM.txt";

VARIABLE:
NAMES ARE s1-s5 age gender white n1-n8 d1-d11 eBAC p1-p11 s6;
USEVARIABLES ARE s1-s5 d1-d11 p1-p11 n1-n8 eBAC age gender white;
ANALYSIS: estimator=mlmv;
MODEL:
S by s1-s5;
d by d1-d11;
p by p1-p11;
n by n1-n8;
n on s d eBAC p;
p on d;
s with ebac;
d with ebac;
p with ebac;
n s d eBAC p on gender white age;
Output: STANDARDIZED sampstat;
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